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EXPLANATORY NOTE, 



A briBf abstract of the accompanying observations and drawings 

of Jupiter was communicated to the Royal Astronomical Society, 

and printed in Monthly Notices, vol. 57, page 152, et seq. I believe 

that the late Sir Charles Todd wished to publish the whole of this 

ijj work, but unfortunately fiinds were not available at the time. It 

^ would be a matter for regret, however, if the work of so skilful an 

^observer and draughtsman as the late Mr. E P. Sells, and of his 

*^ collaborator, Mr. W. E. Cooke, who was then Chief Assistant at 

this Observatory, were not to be included amongst the permanent 

records of the telescopic appearance of Jupiter, and I am glad that 

we now have an opportunity of publishing it 

In regard to the Appendices it is thought that it may be useful 
to collect and publish here the numerous observations of the Jovian 
Satellite Phenomena which are scattered through various appen- 
dices of the meteorological publications of the Adelaide Observatory 
from the year 1876 onwards, or which until now have remained 

unpublished. 

G. F. DODWELL, 

Government Astronomer.- 



Adelaide Observatory, September 1st, 1913. 
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INTBODUOTION. 



INSTRUMENT AND OBSERVERS. 

The iiiBtrumeDt used in making the following observations was an equatorial 
refractor of Sin. aperture and 9ft. Ilia, focal length, conalructed by Cooke 
and Son, of York. Until 1891 the eyepiece moat frequently used was one 
giving a magnification of 200 diameters, but from that year onwards a micro- 
meter eyepiece, power 163, was often employed and was found to give rather 
better results. For the observation of white spots a power of 125 seemed 
the best, the spots standing out in relief with that power as they did with 
no other. This may partly have been due to the greater contrast arising 
from the use of the low power, and partly due also to the eye, when higher 
powers are used, being attracted more to the forms of the dark markings, 
and the white spots are consequently not so easily noticed. In the accom- 
panying observations there are comparatively few records of white spots. 

The obseivers, up to 1887, were Mr. W. E. Cooke, M.A., first assistant, 
and Mr. E. P. Sells, third assistant, and after that date Mr. Sells only. 

MODE OF OBSERVATION. 
The mode of observation was as follows : — A careful scrutiny of the planet 
was first made, the forms of the difierent markings being carefully noted. 
The chief belts were then drawn lightly in pencil across the disc, on prepared 
blank forms, in about their proper latitudes, as near as could be judged 
by the ^e, and then some conspicuous marking, preferably near the central 
meridian, was put down in position, and the hour and minute immediately 
noted. Then, as quickly as possible, the rest of the sketch was filled in, 
great attention bdng paid to giving the markings their true shapes. Then, 
or shortly afterwards, detailed remarks were usually written, such being 
necessary to corroborate and describe any feature that might require investi- 
gation afterwards. Next day the pencil drawings were carefully copied in 
monochrome, burnt sienna being used for the belte and other markings. 
This was found to give by far the best result, though entaiUng more work 
than a pencil sketch, the brush and color giving a truer representation of 
the planet and allowing of difierences of hght and shade being shown more 
correctly. In order to ensure accuracy the belts and markings were trans- 
ferred on tracing-paper from the original sketch to the blank term on which 
the finished drawing was to be made. For drawings of Jupiter to be of any 
use a certain amount of diagrammatic representation is an absolute necessity, 
and definite outlines have been given to the markings wherever possible. 

In 1891 and 1692-93 micrometer measures of the latitudes of the belts 
were made occasionally, but owing to the erratic going of the driving clock 
and the bad definition met with in those years the measures are not so reliable 
as they might otherwise have been. The latitude answering to any measure 
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was taken out by inapectJon from the foUowing table, prepared fiom the 

tormula — 



where = Utitude angle and y = perpendicular distance of the marking 
from tbe equator, expressed in terms of the polar radius, the compreasion 
being taken as ^. 
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On many occasiouB three or more drawings were made the same evening, 
usually at intervals of 50 minutes, answering to a rotation of the planet 
through about 30°. It was hoped that when the planet was in south declina- 
tion a Bet of observations might be taken extending completely round the 
planet on one night, so as to show the whole of its surface during one rotation. 
This has only once been accomplished, on June 24th, 1889, when the two end 
drawings did overlap each other a Uttle. Generally cloud has interfered, oi 
else a south-easterly breese springing up has destroyed the definition and 
so put an end to observation. 

In taking out the zenographical longitudes answering to difierent times, 
Mr. Marth's System II. has been used throughout, with the corrections which 
he gives in the R.A.S. Monthly Notices for May, 1892, vol. 52, page 556. 

All times are given in Greenwich mean time, and the drawings have been 
inverted so as to agree as to their cardinal points with drawings made in the 
Northern Hemisphere. 

For publication the drawings have been plotted on a plane orthographical 
projection, ea^ night of observation having a planisphere to itself. This 
allows the proper motions and changes in form of the markings to be easily 
followed, there being six phinispheres on a sheet. The latitude parallels 
have been omitted for greater cleameas and because they would not be of 
much use in any case. 

ATMOSPHERIC CONDITIONS AT ADELAIDE. 
The atmosphere at Adelaide is not, on the whole, very favorable for planet- 
ary observation. In 1885 and 1886 the definition on a great many nights 
was noted as " very good " or " splendid," but since those years nights of good 
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definition have been much Bcarcer, and in 1891, 1892, and 1893 were very 
few in number. There ie no lack of clear nights, but quite as great an enemy 
aa cloud, for planetary work, is found in the eouth-east wind, which, un- 
fortunately IB common at night in all months of the year, but more especially 
in Bummer, and which completely destroys definition. On some occasions, 
Jupitei has been seen without a trace of any markings upon it, even the 
equatorial belts being completely blotted out, solely on account of the bad 
definition due to a south-easterly wind. When the wind veers to N.B. and 
N., on the approach of a barometric depression, the definition usually becomes 
fairly good, and sometimes veiy good, and when it blows from any point 
between N. and S.W. first-clasB definition can usually be reckoned upon. 

Sometimes the night before a very hot day, one, that is, on which the tem- 
perature in the shade will be 100° or more, is extremely favorable for plane- 
tary work, though on such occasions there often seems to be a want of briUiancy 
in the seeing, which is not so important, however, as the steadiness of the 
image. Unless the atmosphere aUows of good seeing it is mere waste of time 
making planetary sketches, as the true forms of the markings oannot be 
distinguished and all delicate detail vanishes. 

List of drawings of Jupiter from which the charts have been prepared — 
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Lift of drawings of Jupiter — continued. 
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Litt of draunngs of Jupiter — continued. 
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List of Drawings of Jupiter— continued. 
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REMARKS, 1884. 

Not very much detail was seen on the planet in 1884, but thia may partly 
have been due to the observers not having had much experience with Jupiter, 
ao that their eyes were unused to the work. The sketches taken in the early 
part of the year show scarcely any detail beyond a few white spots on the 
Bright Equatorial Z ine, and only a few of the drawings made have been repro- 
duced for publication. 

The North Polar Cap was fairly distinct. 

The North Temperate Belt was straight and narrow on all occasions, 
and both to north and south of it on some nights a faint fine line of shading 
was seen. 

The North Equa'tobial Belt was generally seen broken up into dis- 
connected short belts, having very diSused edges, though on some occasions 
it appeared as a continuous belt across the whole of the visible disc. 

On April 20th, at 20h. 37m. {cm. = 34° -9), one of the. short pieces into 
which the belt appeared to be cut up had a small black spot at its preceding 
end, the longitude of which, taken from the drawing, would be about 357°. 
This black spot waa noticed before, on March 25th, but no drawing was then 
taken. On May 5th the spot was seen again, and by this time it had altered 
its position to approximate longitude '316°, and the short belt on which it 
was placed had joined with the longer belt following it. 

The Bright Equatoeial Zone was very free from markings during 
this apparition. A few white spots were seen touching the northern edge 
of the South Equatorial Belt, as in the following list, the approximate longi- 
tudes being taken from the drawings : — ^February 20th, longitude 44° ; 
February 26th, longitudes 126°, 169°, 179° ; March 10th, longitudes 62°, 
71°; March 13th, longitude 96°; March !6th, longitude 198° ; March 19th, 
longitude 303°; April 6th, longitudes 130°, 150°; April 7th, longitude 6°. 

To Mr. Cooke this zone usually had the appearance of being covered with 
cumulus or cirro-cumuloua clouds, while later on in the opposition the appear- 
ance, as noted by Mr. Sells, was that of arches of faint shading superposed 
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on a bright backgiouud. The interior of the arches was usually brighter 
than that part of the zone outside, or to the noith, and with a low nuigni- 
fying power and on nights of bad definition this gave an appearance of bright 
spots ranged along the southcm portion of the zone. 

The South Equatorial Belt was by far the broadest dark belt on the 
planet, and the fantiUai Oieat Hollow oi Bay iu it, to the north of the Great 
Red Spot, was very sharply defined. 

On many occasions white streaks were observed on this belt, sometimes 
greatly inclined to its longer axis. On March 13th, for instance, at 2h. 3m., 
a white streak was seen almost cutting the belt across ; it started from the 
northern edge, where a white spot rested on it, in about longitude 96°, and 
was inchned about 40° to the latitude parallel. The stieak was seen again 
on March 13th, at 21h. 56m., and then appeared to cut the horizontal Line 
at even a greater angle. 

Again, on Maroh 20th, at 21h. 24m., a narrow white streak was seen to 
start from the nori^hem edge of the belt in approximate longitude 59°, almost 
over the foUowing shoulder of the Great Hollow, extending in a slanting 
direction eastward to about longitude 124°. This was seen again on April 
7th at the ■preceding limb of the planet. 

The most remarkable feature in connection with this belt in 1884 was a 
change of color noted at one part of it on April 20th, at 20h. 37ni. The 
Great Hollow, north of the Great Red Spot, was nearly central on the disc, and 
the belt on each side of the Hollow was divided lengthways by a narrow 
light streak, the streak on the preceding side of the Hollow running parallel 
to the Equator, while the other was slightly inclined southwards. The 
angular shoulder foUowing the Hollow was fairly sharp and well-defined, 
but that on the preceding side was especially so, and moreover the southern 
component of the belt on the 'preceding side was a deep blood-red color, fading 
off gradually towards the planet's limb. The color was most pronounced. 

On May 4th, at 20h, 17m., the white Btresdc preceding the Great Hollow 
was found to join with the Bright Equatorial Zone in approximate longitudes 
308° and 348°, each of the two short belts thus formed [see chart] having a 
small dark spot at its preceding end, the first of these spots being especially 
dark and conspicuous. 

As a rule the southern edge of the belt was darker and more sharply defined 
than the northern edge. 

The Great Red Spot, was only seen on three occasions, March 10th, 
at 22h. 43m. ; March 13th, at Oh. 23m. : and April 20th, at 20h. 37m. On 
the first two occasions it was very faint and no definite outline could be dis- 
cerned. On the 20th April a form was given to it on the drawing which may 
perhaps have represented the most conspicuous part of the Spot. Probably 
the remainder of it was too faint to be seen in the strong twifight, the drawing 
being made about a quarter of an hour after sunset. 

The South Temperate and Polah Regioni showed but httle detail, 
and that generally faint and indistinct. The most noteworthy feature was 
the appearance of a small round duaky spot in about latitude 30° 8., in the 
line of a rather faint belt, which came to an end on each side of the spot, leaving 
a white space between the spot and the ends of the belt. To the south was 
a narrow white band separating the taint belt from the equally faint Polar 
Shading, the northern edge of the latter dipping slightly southwards im- 
mediately south of the spot and acquiring there a deeper shade. It almost 
looked as if the small spot had the same repulsive action as the Great Red 
Spot. The spot was seen at mid-transit on March 20th, at 22h. 56m. (central 
meridian 144''-5), and on April 6th at 21h. 36m. (central meridian 128°-9} ; 
[see also the Remarks for 1886 and 1889). 
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REMARKS, 1885. 
This year a much greater amount of detail was seen, as an inspection of 
the chartB will show. 

NoBTH PoLAS AND Tbhp£Bate Reoiomb. — The North Polar Cap was 
fairly plain during the greater part of the apparition, but on March 22nd, at 
22h. 41m., it was noted that " the North Polar markings are very faint and 
ill-defined indeed," and on April 8th, at Oh. 26m., it was remarked " The 
planet to-night looks rather curious, for while the various markings near the 
Equator are quite distinct and the limb is well-defined, no detail is viaible 
north or aouth of the two dark belts " (meaning the north and south Equa- 
torial Belts), and again the next evening, April 8th, at 22h. 46m., " Hardly 
any coloring can be seen near the North Pole." On this last occa«on, however, 
at a later hour (April 9th, Ih. 58m.), the North Polar Shading was noted as 
being much darker than usual, so that it was over part only of the planet's 
disc — say between longitudes 60° and 250° — that is was so faint. 

On April 7th, at Oh. 46m., a narrow dark belt formed an edging to the 
North Polar Cap, and on April 29th, at 22h. 36m., two narrow dark belts, 
extending over some 60° of longitude, were seen immersed in the Polar Shading, 
one at its southern ei^e and the other further north. 

There were usually two North Temperate Belts, situated more or less 
closely together and on some occasions even effecting a junction with each 
other. Thus on March 5th, at 4h. 46m., these two belte were noted to have 
contracted in width and joiued together near the central meridian, though 
still remaining double on either side. The same appearance was noted on 
March 8th, at 3h. Im,, when the junction was again oentrally placed, but on 
this night the single belt formed out of the two had a darker shade than either 
of its components, and the North Polar Cap also had a darker shade imme- 
diately to north of the other [see chart]. Also compare the drawing made 
March 16th, at 2h. 3m., showing the shading on both the North Temperate 
Belt and the North Polar Cap. The junction of the two belts at this part 
of the planet was noted again on March 23rd and April 8th, while the darker 
shading at the junction was aeen also on April 1st. 

The Nokth Equatobial Belt. — This belt had altered considerably since 
the previous apparition and had become a much more conspicuous object. 
It was fairly broad throi^h the greater part of its course, with an irregular 
outUne, and on several occasions narrow white streaks were seen lying along 
it. On April 9th, at Ih. 68m., the belt appeared very wide at longitude 210°, 
assuming a wedge shape, the apex of the wedge pointing southwards and 
reaching nearly to the South Equatorial Belt. 

On two occasions a white spot was seen encroaching on the northern edge 
of the belt. On February 19th, at Oh. 31m., a large white spot was observed 
indenting the. belt in approximate longitude 90° and reaching to the North 
Temperate Belt. The following coiner of the hollow formed by this spot 
was very dark, appearing at a casual glance as a conspicuous black patch. 
Again, on February 25th, at Oh. 46m., a white spot was observed near the 
p^oeding limb in approximate loi^tude 253°. 

On the fiist-mentioned night (February 19th) the bright zone Itetween 
the North Equatorial and North Temperate Belts appeared as if " covered 
with massive fleecy cumulus clouds," and again on April 8th, at Oh. 26m., 
it was remarked " the northern edge of the North Equatorial Belt is slight^ 
wavy in shape, but sharply defined, and there appears to be a row of bright 
spots all along, looking somewhat like a long bank of mountainous cumulus 
resting on the top of a range of hills." 
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On March 9th, at Oh. dm., the most striking featuie on the disc was a dark 
crimson-brown portion of the North Equatorial Belt, where it curved south- 
wards, taking a V-shape [see chart], the apex of the V being on the central 
meridian at 23h. 42m., on the 8th, answering to a longitude of 265''-9. Both 
to east and west of the dark portion the belt became diffused and very much, 
fainter. The same bend in the belt had been observed on March 8th, at 
3h. Im., when it was close to the following limb, and was seen again on March 
18th, at 2h, 3ni., when it was at mid-transit, or in longitude 264:°'2. On 
March 22nd-23rd, this part of the belt had altered considerably in appearance, 
as an inspection of the charts will show, and further alterations were noted 
on April Ist and April Bth-9th. 

Two short dark patches were seen on the northern edge of the belt on 
April 29th, in about the same longitudes as two semicircular dark spote on 
the South Equatorial Belt. 

The Bright Equatorial Zone.— A far greater number of dusky markings 
was visible on this zone than was the case during the previous apparition. 
The usual form observed was that of an irregular arch proceeding from the 
South Equatorial Belt, and sometimes the space enclosed by an arch would 
be far brighter than the neighboring areas, as was the case, for instance, 
with regard to the bright spot seen near the fiMowing limb on February 19th, 
at Oh. 3Im. 

On February 21st and 22nd the arches presented an appearance of great 
regularity, but on most occasions they were irregular in shape and size, and 
their side-pillars were frequently inclined towards the loUovnng limb of the 
planet's disc. 

On Bfarch 18th a small round dusky spot, isolated from other markings, 
was observed on the Bright Equatorial Zone, crosung the central meridian 
at 2h, 27m. It was described as a " circular spot just hke a satellite, but 
no satellite or shadow was on the disc. The surrounding region, between 
the festoon to the south and the dark belt to the north, appears to be quite 
white, whereas that portion of the planet has usually a brownish or reddish 
tinge." Following this spot was a three-branched mass of shading having 
a peculiar tree-like appearance find reaching right across the zone from the 
South to the North Equatorial Belt. On March 23rd the same small spot 
was seen, followed at a closer distance than formerly by the tree-like shading. 
The spot transited the central meridian on this night at Oh. 33m., giving for 
12 revolutions a period of rotation of 9b. 50m. 303. On this second occasion 
the spot appeared to be connected by some faint shading with the southern 
edge of the North Equatorial Belt. It was not seen again, unless it may be 
identical with the small dark spot seen at the southern edge of the same belt 
on April 28th, transiting the central meridian at 22h. 56m., in long 341''-6. 

The South Equatorial Belt. — The northern component of this belt 
was usually wide and fairly dark, but it appeared very narrow on a few 
occasions, as on March 23rd, at 2h. 51m., when it was darker than usual and 
narrowed down to a fine Une near the following limb. Again, on April 9th, 
at Ih. 58m„ it was seen much narrower than usual and very dark. 

On April 8th, at Oh. 36m,, it was noted " the northern edge of this belt 
has lately been almost straight, but it is now very far from this. At mid- 
transit the belt becomes so narrow as almost to seem broken, while near either 
limb it widens considerably," and on April 10th, " belt almost broken in two." 

Towards the end of the previous apparition the preceding shoulder of the 
large Hollow in this belt to north of the Great Eed Spot was noticed to have 
turned a deep blood-red color. On the night of February 16th, 1885, this 
part of the belt seemed to have entirely disappeared, but the definition was 



lyCOOglC 



15 

noted as not very good, and on March 4th, at 3h. 46m., when this part of the 
planet was seen again, in pkce of the fairly broad belt south of the white 
streak, as shown in the drawings of 1884 (April 20th and May 4th), there was 
only a faint narrow streak where its southern boundary used to be, separated 
from the northern portion of the belt by a comparatively wide bright apace. 

Following the Great Red Spot the shoulder of the Hollow was dark and 
well-defined, and there was usually, but not always, a white streak dividing the 
belt longitudinally into north and south components. The invisibility of 
this streak on some occasions was not due to imperfect seeing, as on A^rch 
4th the definition was noted as excellent, but no white streak was seen. On 
February 19th, the dBfinition being splendid, instead of a longitudinal streak 
one was seen cutting across the belt at a sharp angle, and on March 10th, with 
the definition good at times hut very variable, the white streak was noticed 
beginning about 40° east of the Great Hollow. The southern component 
of the belt grew fainter as its longitude increased, until it appeared as a mere 
fine line, as described above, separated by a considerable interval from the 
northern component, and coming to an end in about the position formerly 
occupied by the freceding shoulder of the Great Hollow. 

On April 7th, at Oh. 46m,, this narrow streak was terminated by a little 
round dark spot in longitude 352°-6, but on April 9th, at Ih. 58m., the spot 
had disappeared and the streak appeared to fade off through excessive fineness 
on approaching the same position ; nor was the spot seen on April 9th-10th, 
or April 28th, when this portion of the planet was again in view. In the 
drawing taken on June 10th, at21h. 16m., the definition being good, this streak 
is not shown at all. 

Other special features noted in connection with this belt are as follows : — 

On February 19th three dark markings were noticed on the southern edge 
of the belt, foUowing the Great Hollow. The most conspicuous of these 
markings was described as " intensely black and of a very narrow and roughly 
oval shape. Its length must be nearly equal to that of the Great Red 
Spot, but it« width is very much less." Following this marking by some 
30° of longitude was another small elongated black patch, and following this 
again, immediately south of a black festoon-pillar rising from the northern 
ei^e of the belt, was a small cireular spot, almost black in color, and presenting 
somewhat the appearance of a satellite's shadow. On February 21st the 
first and most conspicuous of the above spots was noted as " not intensely 
black to-night, as it was on the previous occasion," and on March 17th it 
appeared, at mid-transit, of a dark red color. The three spots remained 
visible throughout the apparition of 1885. 

A small portion of the southern component of the belt, to east of the Great 
Hollow, appeared on one occasion to be partially obscured, as if by a thin 
veil of cloud. On April 9th, at 23h. 16m., it was remarked " the comer 
of the dark belt east of the Great Red Spot very sharp, but south edge of 
belt a little east of this geto diffused and seems to be splitting up. Ifear the 
eastern limb the south edge of the belt again becomes dark and well-defined, 
no doubt owing to the dark streak on the southern edge coming into view." 
Later on, at Oh. 46m., it was noted " splitting-up appearance of dark beh 
still noticeable." 

The Great Red Spot. — This marking waa plainly visible in 1885, but 
the majority of the drawings taken show phases of the planet which do not 
include the Red Spot. The usual appearance of the Spot was that of an oval 
ring with a narrow belt running off from its following end. On February 
16th the southern part« of the ring were much plainer and thicker than the 
rest, the interior being filled in with light shading. On March 4th the Spot 
appeared as if bent out of shape, the southern edge being nearly straight 
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and touching the northern ei^e of a broad band of shading, while the Spots' 
northern edge was very much curved. Od Haich 9th, at 23h. 26m., the 
Spot was noted as " visible, but its outline ia very hard to catch," and it is 
shown as very faint on the drawing made at that time, and as having a short 
belt projecting eastwards from its southern boundary. On March 17th also, 
the Spot was described as being " visible, but very faint," but on April 7th 
it was seen close to the joUowing limb with its outhne sharply defined. On 
April 28th the Spot, close to the foUowing limb, appeared of a light pink 
color and the edge was only a little darker than the interior. The Spot also 
appeared as if tilted out of its ordinary position on thb night, probably owing 
to indistinct vision, the definition being unsteady except at moments. 

The South Temfebate and Polar Beoions. — On some nights these 
portions of the planet's disc were quit« free from detail, beyond being covered 
by faint shading. Thus on February 19th, at Oh. 31m., the northern boundary 
of the South Polar Shading was seen to commence a little way south of the 
South Equatorial Belt at the preceding limb, and dipped southwards on ita 
course to the foUowing limb, no markings of any sort being visible upon it. 
The same appearance was noted on February 21st, at Ih. 2m., ; March 3rd, 
at Oh. 26m. ; April 10th, at Oh. i6m. ; and April 37th, at Oh. 16m. 

On March 4th, the definition being splendid, the South Pole, contrary to 
its usual aspect, appeared free from shading, both at Ih. 16m. and at 3h. 16m., 
and was described as follows : — " The shading does not extend to the South 
Pole, but ia cut oft sharply by a line in about latitude 50°. This line is well- 
defined, but does not extend quite unbroken across the planet, for about half- 
way between mid-transit and the preceding limb it is interrupted by a bright 
patch which extends up from the brigliter regions near the pole into the 
darkish shading of the Temperate Zone." On March 5th also, at 4h. 46m., 
the observer remarked that he fancied at times he could see a little darkish 
shading near the Pole, but was not certain of it. 

It is remarkable that while on March 6th, with splendid definition, no 
Polar Shading ia shown on the drawing taken at 3h. Im., the next night, March 
9th, at Oh. 9m., when the features near the following limb on the previous 
night were a little way west of the central meridian, the South Polar Cap 
was not only visible but appeared darker than the shading over the North 
Pole. On March 10th again, the Polar Shading was faint, but after that date, 
with the exception of April 8th, it was seen more distinctly. 

On most occasions the Polar Shading was fairly uniform in tone, but on 
February 25th, at Oh. 46m., an oval dark patch, extending some 60° in longi- 
tude, was seen immersed in it, and on March 10th, at Ih. 41m., another dark 
patch was seen, while on March 27th, at Oh, 18m., a narrow curved dark 
belt, immersed in the shading, reached from limb to limb. On April 29th 
figain, at 22h. 36m., the Polar Cap was described as follows : — " In the Southern 
He ispher - the shading is very faint and seema generally to be defined by a 
line dipping southwards from about the central meridian to the following 
limb. But in moments of exceptionally good definition, I could see several 
very fine lines running parallel to the Equator from the following limb to near 
mid-transit, and one fairly well-mar^d darkish streak in about latitude 
45° S. 

On April 28th, at 22h. 56m., the Great Bed Spot being just within the 
following limb, a dark narrow belt was seen lying tangential to the south 
edge of the Bed Spot and proceeding in a westerly direction, coming to an 
end near the central meridian south of thia dark belt [compare with 1891] 
was a narrow white belt joining at the preceding end of the dark one with 
the bright region to north of the South Temperate Belt. 
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White apots were seen in the South Temperat« Regions on the following 
datea ; — 

February 25th, Oh. 46m., a white spot near the preceding limb in about 
latitude 40°. 

March 9th, 9h. 23m., various white spots [see chart]. 

April 7th, Oh. 46m., " The northern boundary of the South Polar Shading 
ia uneven and along the edge are several bright spots, and also further south." 
One very bright spot on the edge of the shading passed the central meridian 
at Oh. 41m., answering to n longitude of 340° -5. 

April 8th, 22h. 46m., a series of white spots was seen forming an interrupted 
division between the Polar Shading and a dusky streak immediately to north 
of the spot. Later, at lb. 5Sm. (on the 9th], it was noted " the bright mottled 
streak immediately south of the boundary of the South Temperate Shading' 
seems to finish shortly before inid-transit, but there seems to be another 
white streak running from limb to hmb in about latitude 40° S." 

June 10th, 21h. 16m., it was remarked " the northern edge of the shading 
is a well-defined east and west line, but immediately to south of this is a 
row of whitish spots, looking like a string of pearls. No other marking is 
noticeable in this shading except a barely perceptible darkish diagonal patch 
near the jollowing limb." 

The following table gives a list of transits of markings over the central 
meridian of the disc observed during 1865. 

The markings can easily be identified by means of the charts. 
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NOKTH EqtTATOBIAI. BELT — 

Apex of protuberance on north edge 

Apex of wedfje at southerly bend of belt 

Dark triangular protuberance on south edge of belt, pro 

bably identical with the above 

Ai>ei of bend, where belt dips Bonthw»rds 

Darb spot on south edee of belt 

Dark spot at apex of triangular protuberance from fiouth 

edge 

Bright EquATORtAi. Zonb — 
Dusky spot near south edge of the North Equatorial Belt 

South Equatowal Bblt — 

Triangular protuberance on north edge 

Festoon-pillar north of the Oieat Hollow 

Dark spot at base of festoon- pillar 

White spot on north edge 

Black spots on south edge of belt — 

First of three, / end of spot 

Second spot of three 

Second spot of three 

Laxt spot of three 

Dark spot terminating the narrow streak, where the pre 

uding shoulder of the Great Hollow used to be 
Angle of shoulder of the Great Hollow, foUoming the Red 

Spot 

The Great Bed Spot — 

f oJfounnp end 

Preeeditg end (approximate) 

South Tehfekate Bbiv — 
Bright Bpot 
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April 7 
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14 
26 
16 


173-9 
11-8 
330-8 

2560 


Mar. 17 
" 10 


1 
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22 
41 


89-1 

128-2 



10 2 16 ' 148-7 
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REMARKS, 1886. 
During this apparition 53 Bketches were taken, showing a good amount 
of detail on the planet. Markings on the Bright Equatorial Zone were fairly 
distinct and the two dark Equatorial Belts were subject to striking changes 
of form. The Polar and Temperate markings were also fairly distinct, though 
as usual not much detail could be seen there. It is noteworthy that a small 
dusky spot, similar to that seen in 1884, was again visible in South Temperat« 
Regions. It was not seen in 1885. 

North Polab and Temperate Eeoions. — The markii^s in these regions 
usually consisted of a more or less distinct Polar Shading, with one or two 
narrow belts south of it. On December Ist, however, at 6h. Im., no Polar 
Shading could he distinguished at either pole, though the definition was 
very good, and the same remark applies to the drawing made on December 
10th, at 6h. 16m. 

Usually the Polar Cap was of fairly uniform shade throughout, hut on March 
23Td, at 4h, Im., and April 7th, at Oh. 36ni., it was observed to have a dark 
shading on its southern edge, in both cases at the foUovnng hmb of the disc. 
The North Temperate Belt on March 23rd, at 4h. Im., had a decided bend 
to the north as its longitude increased, and its northern edge was marked by 
a fine dark line, making it appear (as described in the remarks written at the 
time) almost like two belt*. On March 28th, when this portion of the planet 
was again in view, two narrow belts were seen at the frecedirtg limb, but 
in approximate longitude 52° they joined together to form one narrow belt 
no wider than either of the components. In approximate longitude 100° 
the belt again became double, the southern component being dark and the 
northern comparatively faint [see chart], but both very narrow. 

On April 7th, between longitudes 65° and 100°, the North Temperate 
Belt had a short belt, broader and slightly darker than itself, superposed 
upon it, and this was again seen on April 11th and 18th, and perhaps in its 
earlier stages of development on February 22nd, when a portion of the belt 
between longitudes 25° and 89° (approximately) was seen darker than the 
rest but of only the same breadth. 

The Nort'h Equatorial Belt. — This belt underwent constant changes 
of form, and only a few of it« more improtant features can be mentioned. 
The southern edge was frequently connected with shadii^ on the Bright 
Equatorial Zone, and the belt often exhibited an appearance as if composed 
of difierent layers of matter. See, for instance, the drawings made on January 
14th, at 4h. 36m. (cm. 337''-5) ; February 5th, at 4h. 6m., (cm. 27°) ; February 
7th, at 5h. 21m. (cm. 13°-1) ; February 18th, at 3h. 41m. (cm. 167°-0) ; 
and others. 

On January 25th, in longitude 250°, an appearance was seen which was 
frequently noted during this apparition. It was that of a very fine and very 
dark line running along the North Equatorial Belt. The same appearance 
was noted again on February 6th, longitude 160° to 198°. On April 3rd too, 
at 4h. 26m. (cm. 331°-7), a narrow dark line of similar character was seen 
starting at the following limb from the middle of the belt, rising rapidly to 
the northern edge, where it bounded a triangular protuberance, and crossing 
as rapidly again to the southern edge, along which it ran for some little distance 
to longitude 329° (approximately). Then came a circular indentation in the 
belt, shallow but sharply defined [see chart], and the dark line still followed 
the contour of the belt and came to an end at the preceding angle of the inden- 
tation in about longitude 312°. A similar dark line was seen on April 7th, 
at nh. 36m., but on that occasion it did not appear quite so sharply defined, 
though two days later, on April 9th, at Ih. 56m., the aame lifte was agwn 
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seen, and this time mote distinctly. These lines did not fade away into the 
substance of the belt but were firm, distinct lines, sharp and well defined. 

The drawing of February 4th should he noted for the way in which the 
two halves of the North Equatorial Belt duplicate each other. Such " shoul- 
ders " as are shown there are common features of the belt, but it is not often 
two such " shoulders " are to be seen at once on opposite (north and south) 
sides of the belt. The shouldeT on the northern edge is shown again in the 
drawing made February 6th, at 4h. 10m. To the western side of the " shoul- 
der " the belt is shown double and the northern component comes to a club- 
shaped termination just preceding the shoulder. This club-shape, also, is not 
an uncommon feature. 

The drawing taken February 8th, at 4h. 37m., (central meridian ISe^-fl), 
shows the belt as if it were splU open by a narrow wedg^ of white cloud, 
instead of the white cloud appearing merely to overlie the belt. See also 
the drawing made January 22nd, at 4h. 6m. (central meridian 82''-0), where 
a pear-shaped white spot in the middle of the dark belt has the appearance of 
forcing its way through the latter, causing the belt to bulge out on either side. 

Small dark patches or spots were seen on this belt on February 9th in 
longitudes STl^^SS", and on March 26th in longitude 184°. On February 
18th, at 3h, 41m. (central meridian l67°-0), a dark shade is shown en the 
southern edge of the belt, nearing the prea^ing hmb, and this is connected 
by a sloping hue of faint shading with a small dark patch on the northern 
edge of the South Equatorial Belt. This dark patch may he identical with 
the fine dark line shown in slightly greater longitude on the drawing made 
February 6th, at 4h. 10m. 

In the drawings made April 5th, at 3h. 42m., April 5th, at 23h. 26m., and 
April 6th, at Oh. 16m., the form of the southern component of the belt is worth 
noting, whUe the drawing made on May 13th (central meridian ]40°'0) is 
also noticeable on account of the short dark belt which appears superposed 
on the North Equatorial Belt and juts out into the bright zone to' the south. 

White spots were occasionally seen in connection with this belt. On 
February 18th, at 3h. 41m., a large round white spot was visible, resting in 
a hollow in the northern edge of the belt, and reaching to the North Temperate 
Belt. Measured on the drawing the white spot lies in approximate longitude 
191°. It was seen again on April 7th, at 3h. 6m., but on March 26th and 
April 5th, when the same part of the planet was in view, no white spot was 
seen, though the definition was very good on each occasion. On April 26th, 
at 23h. 35m., the same white spot was seen, but it was fainter than before, 
an3 the belt south of it had altered considerably, the northern component 
being a continuous belt on which the white spot appeared to encroach. 

On May 2nd, about 170° of longitude from the above-mentioned spot, 
another large white spot was seen, also filling a hollow in the North Equatorial 
Belt and reaching to the first dark belt to the north. A companion spot 
was seen, a little preceding the above, on the southern edge of the belt, but 
this spot was not a complete circle but only a aemiciicle, appearing to be cut 
off sharply by a dark offshoot from the belt. 

A white spot, surrounded by dusky shading which threw it into relief, was 
seen encroaching on the southern edge of the belt on April 5th and April 7th, 

On February 22nd, at 3h. 56m. (central meridian 57'''6}, a white streak 
dividing the belt lengthways was noted as being very bright. It was remarked 
" Near the limb the white streak is not very bright, but from where it turns 
southwards to where it joina the Equatorial Bright Belt it is brilliantly white, 
appearing luminous, and ia by far the brightest part of the planet. The streak 
is not perfectly even and straight but is slightly irregular." 
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Thb Bbioht Equatorial Zone. — ^Xhia zone had usually a good deal of 
shading on it, connected with either the aouth or north Equatorial Belt. 
Occaaionally these two belts were seen as if intimately connected. For 
instance, on January 22nd, in longitude 70°-80°, a dark protuberance rose from 
each belt, sloping towards each other, and having their extremities connected 
by a Une of faint shading. The drawing made February 21st, also, at 4h. 4ni., 
shows a dark projection from the northern belt proceeding southwards and 
joining with the club-shaped end of a dark section of the southern belt, and 
in this case the physical connection of the two belts appears to be very clearly 
shown. 

A characteristic appearance is shown in the drawing for February 22nd, 
where the festoons are seen to rise from dark prominences on the southern 
belt. This was a case of very frequent occurrence. Indeed it was seldom 
a dark prominence was seen on that belt during 1886 without a festoon or a 
pillar of shading proceeding from it into the Bright Equatorial Zone. 

On April 7th, at Oh. 36m. (central meridian 74''-l), a large white spot was 
seen at mid-tranait. It was merely the space enclosed by a small festoon 
rising from the South Equatorial Belt, but was much brighter than the neigh- 
boring areas. On April 9th, at Ih. 56m., (central meridian 63''-2), another 
white spot was seen at mid-transit, but this one had no festoon-pillar on its 
following side and was not neatly so striking an object as that seen two days 
before. 

The South Equatorial Belt. — This belt, like ita northern colleague, 
underwent constant changes of form, and it usually had small projections 
on its northern edge from which festoon -pillars arose. The belt was double 
for a great part of ita course, but for some distance preceding the Great Red 
Spot it appeared as a single belt only, frequently being very narrow. On 
two occasions, April 26th, at 20h. 26m., and April 28th, at 20h. 46m., a fine 
line was seen 'preceding the Great Red Spot in the place where the southern 
edge of the belt used to be in 1884, and identical with the fine line seen in 
the aame position in 1885. On April 26th the line was only " suspected of 
being visible," but on the 28th it was fairly plain, the quality of the definition 
being about the same on the two nights. No drawing, however, was made 
on either of these occasions. 

A dark spot on the southern edge of the belt, joQawing the Great Red Spot 
and identical with the first of the three spots noted there during the previous 
apparition, was seen on December Hth, 1885, at 6h, 46m., in approximate 
longitude 45°, and was observed again as a fine dark streak, but in greater 
longitude, on January 12th, 1886. On January 22nd it was remarked " there 
is just a trace of a dark patch on the southern edge of the belt, "and the spot 
is shown again on the drawing taken March 28th, at 2h. 6m., in longitude 
SO'-lOO", but it was not seen on intermediate dates, nor on any subsequent 
occasion. 

On January 12th, immediately joUoteing the dark streak above referred 
fo, the central parts of the belt seemed to be almost blotted out, the north and 
south boundaries retaining their distinctness, and on January 26th, in the 
same region, the belt was noticed to suddenly become much fainter east of 
a dark protuberance. 

This sudden decrease of shade was observed again on other occasions. Thus 
on February 3rd, at 3h. 62m., the northern component of the belt had regained 
its usual dark shade, but the southern component was still very faint at part 
of its course, and narrowed down to a fine line, coming to an end in about 
longitude 135°. On March 15th, again, the belt was sharply divided into 
dark and light portions without any gradation of shade. Juat foUovnng 
the Great Red Spot the belt was dark and well defined, but a little way further 
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to the eaat it auddenly became faint [see chart]. This efiect seems to have 
extended also to the prominence jutting out from the northern edge, the 
intensity of its shade suddenly decreasing in much the same line as that of 
the belt itself. 

On January 25th, at 6h. 11m., the belt was observed to be quit« brolmn across 
near the central meridian (246°-6), a whit« space, extending over nearly 
20° of longitude, separating the two portions. In the centre of this space 
a very faint bit of shading could be seen, perhaps due to a small portion of 
the belt being visible through a thin place in an overlying white cloud. The 
dark South Temperate Belt was also nearly broken through in about the same 
longitude as the South Equatorial Belt. The drawing taken on this occasion 
should be compared with those made in 1885 (December Ist and December 
13th), the same portion of the planet being in view but having very different 
aspecte. 

A fflmilar break in the South Equatorial Belt was seen on February 4th in 
longitude 192°-208'', but the two parts of the belt were not entirely dis- 
connected, the space between being filled with very light shading. This 
break was seen again two nights later, on February 6th, at 4h. 10m., when 
it had changed considerably in appearance [see chart], and on February 
8th it had undergone still further changes. On the 9th it was observed 
(though not as an absolute break) near the preceding limb of the planet, but 
on the 18th, at 3b. 41m., when it should have been in view, no such break 
was noticed, the belt consisting of two short dark belts on a background of 
lighter material, and on March 26th the belt, at this part of the planet, had 
regained its usual dark shade. But on April 5th, at 2h. 23m. (central meridian 
198''-0), a total change had again taken place. The definition was very 
good, and two decided breaks were observed, while the structure of the belt 
^4eemed to have changed atogether from what it was on Iilarch 26th. The 
second of the two breaks seen on April 5th was in almost the same longitude 
as the break first observed on January 25th. The next night (April 5th'6th) 
this break was seen again and was found to be followed by yet another one 
in about longitude 300°, the belt presenting a general appearance of dis- 
integration. 

On April 17th, at Oh. 21m. (central meridian 128°-4), the northern com 
ponent of the belt was split up into short disconnected lengths, but the 
southern component, fainter than the other, was visible right across the 
disc as a continuous belt. When this part of the planet was in vie^ on 
April 26th-27th, it presented a somewhat different appearance, the short 
dark belts not being altogether isolated but resting on the northern edge 
of the fainter shading which on the previous night (April 17th) formed the 
sonthem component of the belt and which had since then increased oon- 
siderably in width. On May 13th, at 21b. 59m., the same part of the planet 
being in view, a sharply defined narrow white streak in longitude 145° (ap- 
proximately) was observed to cut the broad northern component of the belt 
straight across, perpendicular to its length. The southern component of the 
belt was narrow and faint, and though it was suspected that the white streak 
divided that also, it could not be made a matter of certainty. The drawings 
made April 26th and May 13th should be compared with each other, to show 
the complete change that had taken place in the Equatorial Belts during 
the intervening 17 days. 

While angular projections are common features on the northern edge of 
the South Equatorial Belt, they are not so frequently seen on the southern 
edge, hut on February 6th the belt was widened both to north and south 
in longitude 238°, a little way past the central meridian, as if a triangular 
piece of shading had been added on to both sides. 
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On February 18th, at 3h. 4Im., the belt piesented the appeaiaace of short 
dark belts sup3rpoeed on a more hghtly shaded background, the latter seeming 
to be the true South Equatorial Belt, with straight regular edges. The 
same appearance is shown on the drawings made on February 21st and April 
Tth. Ud the last-mentioned date two white spots were seen immersed in 
the belt. The foUomng spot was bright, and was utuated at the preceding 
end of a short dark belt. Both spate were completely surrounded by shading, 
and the more preceding of the two almost touching the other one was 
described as not white, but only lighter than its surroundings. 

The drawing made April 11th, at 2h. 35m., shows a small round knob in 
longitude 8°, dark and well de&ied, projecting from the northern edge of 
the belt. It ia one of the few instances of such a marking being unconnected 
with any festoon-pillar or other visible shading on the Bright Equatorial 
Zone. 

The Gbeat Bed Spot. — The Great Bed Spot was usually very plainly 
visible during this apparition, and it still had the appearance of an oval ring 
filled with light shading. 

On the 14th of January and the 3rd, 5th, and Tth of February, the Spot was 
seen completely isolated, but the drawing of February 9th shows a fine narrow 
belt or streak curving northwards to meet the joUowing end of the Spot, 
while another very fine and very faint streak runs horinontally from the 
preceding end of the Spot to about longitude 265°, On the 9th the foUovnng 
end of the rii^-boundary of the Spot was much darker than the rest. 

On February 22nd, the Spot being near the preceding limb of the planet. 
a narrow belt was seen following the Spot in a line with its southern boundary. 
It could not then be definitely determined whether the belt joined with the 
Spot, but two nights later (February 24th) it was particularly noticed that 
the belt did not join with the Spot, but was bent to the south just a little 
distance east of it, joining with a broad shaded belt to the south. The space 
between the Spot and the belt, where the latter turned o5 southwards, was 
extremely narrow and could only be seen at moments of best definition. 

On March 10th the ringed appearance of the Great Red Spot was more 
pronounced than usual, and a short narrow belt was seen projecting horizon- 
tally from its preceding end, while a dusky shading at the following limb of 
the planet connected the Spot with the South Temperate Belt. This was 
seen to more advantage on March 15th, when the South Temperate Shading 
appeared to rise in a mound to meet the south- jaUowirig end of the Spot. 
On April Uth the Spot again appeared isolated, except for a fine and very 
faint streak issuing from its preceding end. This streak was also well seen 
on April 3rd, when the Spot was close to the fdliowvng limb. 

The southern edge of the ring-boundary on April 11th, at 2h. 35m., was 
much thicker and darker than the northern edge, but the darkest part of all 
was just at the following end of the Spot. Eight days later, on April 18th, 
at 23h. 6m., the ring appeared uniform both in thickness and in depth of 

On some occasions the South Temperate Shading had a deeper shade 
than common immediately south of the Great Red Spot. 

The following remarks with respect to the Spot's appearance were made 
during this apparition, 1886 : — 

February 3rd, 2b. 25m., " The Spot consista now of a reddish ring filled 

with lighter matter of a pinkish color The south edge of the 

ring is darker than the north edge, but the darkest part of all is just at its 
following end, where there appears to be a small dark knot. At the preceding 
end the northern edge dips down " (i.e., southwards), " and the southern 
edge is almost straight." 
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February 5th, 4h. 6m., " The Great Red Spot is hardly so conspicuous 
aa on February 3rd, and does not show the appearance of a ring so plainly, 
the edge being very little darker than the inside shading, which ia, as usual, 
of a light pinkish color." 

February 9th, 6h. 46in., " Dark marking on following end of Great Bed 
Spot." 

April 3rd, 4h. 26m., " The preceding end of the Great Red Spot is pointed. 
.... The Great Red Spot itself is a hght pink color." (The Spot on 
this evening was close to the following limb,) 

April 11th, 2h. 35m., " The southern edge of the Spot is a good deal thicker 
and darker than the northern edge, but it is darkest of all just at ite fcttowing 
edge." 

April 20th, 3h. 18m., " The Great Red Spot, owing probably to it being 
so near the limb, appeared very flat, with no darker ring round it as it usually 
has. I could not decide whether it was pointed or not at the -preceding end." 

A few transits of the Great Red Spot over the central meridian of the disc 
were observed, "and will be found in the table of central transits given at 
the end of this year's observations. 

The Sout^ Tehperats Aim Polas Shading. — The South Temperet« 
Shading during this apparition showed at times a considerable amount of 
detail, chiefly in the form of white spots in longitudes foUomng that of the 
Great Red Spot. Perhaps, however, the most remarkable feature was the 
reappearance of the isolated dusky spot seen in 1884. Its appearance on 
February 3rd, 1886, when it was just past the central meridian at 3h. 52m., 
in approximate longitude 73°, was very similar to that which it had in 1884, 
except that the spot, instead of being round, had become pear-shaped, with 
its smaller end turned to the west. A narrow belt on each side came to an 
end before reaching the spot, and the shading to the south had a darker 
shade immediately south of it, but there was no dip southwards of the edge 
of the shading as in 1884, perhaps on account of the broader white space 
interposed between the shading and the spot (and belts] to the north. The 
narrow dark belt following the spot was noticed to be uneven along its 
southern edge, and this was much more couapicuouB the next time the spot 
was seen, on February 8th, at 3h. 5m. The preceding end of the belt following 
the spot then passed the central meridian at 3h. 1 Im., answering to a longitude 
of 84°-9, and the southern edge of the belt had a scolloped appearance, which 
may perhaps have been due to white spots encroaching upon it. The spot 
was seen again on February 22nd, at 3h. 5Gm., but not on any subsequent 
occasion. It was then about 10° foUowing the central meridian, or in ap- 
proximate longitude 68°. 

On February 5th, at 4h. 6m., the South Temperate Shading had a sharp 
angular shoulder answering to that of the South Equatorial Belt, and in 
about the same longitude with it. The two belts curved away symmetrically 
with the southern and northern edges, respectively, of the Great Red Spot. 
This angular shoulder of the South Temperate Shading was seen again on 
February 7th, and on Mareh 15th (as' already noted in the remarks on the 
Great Bed Spot) a mound of shading was seen in the same region joining 
with the south-following end of the Spot. On intermediate dates, however, 
a different appearance was observed, as on February 9th and 22nd [see charts]. 

On March 18th, at 4h. 46m. (central meridian 9T°-&), and March 23rd, at 
4h. Im. (central meridian 102°-3), a number of whit« spots seemed to be 
arranged along the narrow white belt separating the South Temperate Shading 
from the next dark belt, close to it, to the north, and on March 28th, the Great 
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Bed Spot being neai the preceding limb, a seriea of imgnlar white spots was 
observed in the South Temperate Shading, there being then no distinct 
belt to the north. 

On April 7th, 9th, lltb, 18th, and 27th, round white spots were again seen 
at this part of the planet. On the 7th the most westerly of the spots was 
seen to have an outlet connecting it with the bright zone south of the South 
Equatorial Belt, olose foUotmng the Qieat Bed Spot. This was seen to moie 
advantage on April 9th, and still better on Apnl Ilth, when more centrally 
placed. From the place of junction a short wedge-shaped white streak 
went off in a Bovih-preceding direction, and on April 18th the shading on the 
preeediTig side of this wbit« streak was very much darker than that failoieing 
it. Only the latter part contained the whit« spots, none being visible on the 
darker shading. On April 26th-27th, the spots were found to come to an 
end in about longitude 110°, the belt being there split into two narrow belts 
by a white cloud which lay over its central parts [see chart]. 

The South Polar Cap was on some occasions very faint, but on others 
plainly visible. It oould not be seen at all on December Ist; and 10th, 1885. 
Sometimes it appeared to extend a great distance to the north and no division 
would be seen separating it from the South Temperate Shading, and at other 
times it would be confined to high latitudes. The northern boundary of the 
Polar Cap was not always parallel to the Equator, but was sometimes curved 
or inclined, as on February 6th and 18th, April 17th, and May 13th. 

The following table gives a list of transits of markings over the central 
meridian of the disc, observed during 1886. 



The markingB can easily be identified by n 



e of the charts. 



Noant E«aATOiu4i. Bbi.t — 
Indent in Bouthem edge 

Preceding end of dork belt lying along the North Equa- 
torial Belt 

South EqDAToaui. Bxlt — 

FoBoteing end of break in b«lt 

Festoon-pillar 

Festoon-piUar north of the Great Bed Spot 

Feetoon-pillar following the last -mentioned one 

Dark mound, closely prueding the break in the belt .... 
FoUowiiig edge of festoon -pillar north of the preceding end 

of Great Red Spot 

Angular ahonlder (m eonthem edge, foUowijig the Great 

Red Spot 

Brilliuit white spot on northern edge 

Tub ObB4t Bbd Spot — ' 
Following end of spot 

Preceding end of spot *. 

Following end of spot 

SoiTTH TauPKRATK Eboions— 
Preceding end ot narrow twit folhwing small dusky spot . 
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REMARKS, 1887. 

Only three drawings were taken during this apparition, but each showc 
features of its own. In the first, April 24th, Ih. SGm. (central meridian 
242''-2), the South Equatorial Belt ia shown immersed, as it were, in a sea of 
lighter matter which extends hoth north and south of the belt and is connected 
with the North Equatorial Belt by two sloping areas of shading. The South 
Temperate regions also are worthy of notice, with the swelling on one dark 
belt, and the corresponding northward curve of the dark belt to the north, 
which there narrows down to a fine line. 

In the second drawing, taken May 16th, at Ih. 26m. (central meridian 
304'''2), the Northern Hemisphere shows the greater amount of detail, and 
especially the North Equatorial Belt. 

The third drawing, taken on July 11th, at 22h. Im. (central meridian 
276°-7), showe still more detail in the North Equatorial Belt, and the curved 
dark belt on the North Polar Shading should be noticed, being similar in 
appearance to the two dark belts lying along the southern edge of the North 
Equatorial Belt. 

In none of these drawings is there much detail shown on the Bright Equa- 
torial Zone ; indeed, the last one shows nothing there but a white spot which 
touches the northern edge of the South Equatorial Belt about 25° to east 
of the central meridian, or in approximate longitude 302°. 



REMARKS, 1888. 

This year only seven drawings were taken, one each in May, June,, and July, 
and four in August. 

Tee Nokth Teui^rate! Belts, two in number, are shown on June 15th, 
at Oh. 56m., as coming to an end in longitudes 19° and 28°. The more northern 
of the two belts ia a very faint narrow streak, while the other from the preening 
limb to the central meridian is much broader, though still only a narrow belt. 
and fairly dark. The latter, however, suddenly becomes faint near the central 
meridian (2''-8) and fades o5 to invisibility before reaching halfway from 
the central meridian to the following limb. 

On July 31st three belts were seen in North Temperate Regions, there 
being two narrow but fairly distinct beltA with a very fine and faint streak 
between them. The faint streak carried on it a short belt, much darker and 
broader than iteelf, with its preceding end in approximate longitude 53° 
and extending through some 26° of longitude. On August 7th only one 
belt, and that a fairly broad one, was seen in these regions, and this had a 
short dark streak along its northern edge, in much the same longitude as the 
short belt mentioned above. The North Polar Cap had also, at the same time, 
a abort narrow belt, of darker shade than itself, on its southern edge near 
the preceding limb. 

The Nobth Equatobial Belt. — On May 17th this belt had two white 
streaks running along it in the same line, one from the preceding and the other 
from the joUowing limb, almost but not quite meeting together. It seems 
probable from their appearance that they were parts of one and the same 
streak, and that an outburst of dark matter had covered and hidden the 
streak at one particular point and had thus formed an apparent break in 
it. In that case the dark matter would be at a higher level than the whit*, 
at this part of the planet, and the way in which the belt suddenly becomes 
darker at the end of the more westerly white streak seems to indicate the 
presence of two different layers of dark matter, one at a lower level than the 
other. All the drawings made during this apparition show white streaks 
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tin the North Equatorial Belt, but very little other detail is shown in the 
three sketches made in May, June, and July. In the August drawioga the 
belt shows more variety of shading. 

The Bright Equatobial Zonb. — Very little detail was seen on this zone, 
and, with the exception of the drawing made on May 17th, only a few faint 
streaks are shown on the sketohes. 

The South Equatorial Belt.— The dark northern component of this 
belt was noticed on May 17th (central meridian 288''-7) to have a kind of 
metallic lustre. 

The angular shoulder on the southern edge of the belt, foUomng the Great 
Red Spot, was noticed to be very dark and sharply defined on June 15th, 
much more so than the rest of the belt. 

On two nights the southern edge of the belt was seen to depart from ita 
usual straightness. On August Srd an angular projection was seen on the 
southern edge in longitude 204°, and on August 7th two small angular pro- 
jections were seen on this edge, just following the Great Bed Spot, answering 
to two similar piojeotions in almost the same longitudes on the northern edge. 

On August 7th, at 23h. 2Im., the northern component of the belt was 
cut perpendicularly across in approximate longitude 127° by a narrow white 
streak, as was the case in a shghtly different longitude on May 13th, 1886. 
On the eame night (August 7tb) three dark mounds were seen rising from 
the northern edge of the belt, the first and second being of the usual dark 
reddish-brown color, while the third, or most easterly one, appeared of a livid 
hue, similar to that seen when viewing objects by the light of a sodium Same. 

The Great Red Spot. — The Great Red Spot was seen on three occasions, 
on one of which, however, it was close to the preceding limb and very faint. 
On June 15th it was near the central parts of the disc and had a peculiar 
appearance [see chart]. The definition was variable and to this cause the 
dip of the Spot southwards must be ascribed, though very good glimpses 
were obtained at time^. Centrally south of and touching the Great Red 
Spot was a small round white spot, one of a number of such spots visible 
in the same latitude and j>receding the Red Spot. The combined efiects of 
contrast and variable definition caused the Red Spot to appear as if it curved 
inwards at the point of contact, as shown on the chart. 

On both June 15th and August 7th the Spot appeared as a ring filled with 
faint shading, the southern edge of the ting being in both cases darker than 
the rest of it. 

Tee South Temperate and Polar Regions. — The markings here were 
fairly plain in 1888. White spots were seen on June 15th and July Slat, 
one of which, on the former date, appeared to touch the Great Red Spot, 
as mentioned above. On July Slst only one spot was seen, closely following 
the Great Red Spot. 

On August 7th, at 20h. ilm., it was noted " at times it appears as if there 
was a row of brilliant pearls following and to the south of the Red Spot, but 
in moments of best definition they resolve themselves into the wavy appearance 
of the dark belt next to the South Polar Cap, as shown in the sketch." 

The South Polar Cap was at all times fairly distinct. 



REMARKS, 1889. 

No detailed remarks were made this year, so the followii^ notes have been 
gathered from the drawings, which number 43. On many occasions several 
drawings were taken the same evening ; thus on May ISth five drawings 
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were made, from Ih. 56m. to 5h. 16m. ; May 16th, four, from Ih. 56m. to 
4h. 26m. ; June 23rd-24:th, nine, from 22h. ifim. to 6h. 12m. ; July 2Ed-3rd, 
seven, from 221i. 39m. to 3h. 41m. ; and July ITth-lSth, five, from 21h. 46m. 
to Ih. 6m., thua showing a large portion of the planet on each occasion. 

On June 23id-24th, when nine drawings were taken, the first and last 
sketches overlap each other slightly, but the parts common to both do not 
fit in together so well as they should do. On May 16th also, the South Tem- 
perate Regions in the diflerent sketches did not agree well together, but 
when the later sketches were made that night the planet was covered with 
thin cirro-BtMtOB which hid all the fainter detail. 

During the apparition of 1889 the planet showed a great quantity of detail 
in ita Equatonal Regions, while in South Temperate Regions there was a 
small isolated spot similar in appearance to those noticed m 1884 and 1886, 
and on two nights an elliptical ring was seen in t^se regions between lon- 
gitudes 180" and 210°. 

The Nobth Polar and Temperate Regions. — As uaa^ not much 
detail was visible in these parts of the planet. The North Polar Cap had 
a short length of dark shading on its southern edge on several occaaions, 
as has been noted in previous years, but otherwise no detail was visible there. 

On May 15th the North Temperate Belt was observed to apl.t or fork into two 
belts in about longitude 271°, but this forked appearance was not noticed 
again. On June 24th the belt was interrupted for a space of some 35° between 
longitudes 185° and 220°, and had a fainter and narrower companion belt, 
a little further to the north, reaching from longitude 200° to 325°. On the 
next nigbf [June 25th] the belt is shown as coming to an end In about lon- 
gitude 171°. 

On June 25th, at 23h, 44m., the North Temperate Belt is shown as dis- 
placed to the north between longitudes 198° and 229°. 

The drawing made July 3nd, at 221i. 39m., shows an uncommon feature 
in the short belt projecting obliquely from the North Temperate Belt in 
about longitude 205°, and slightly darker than the rest of it. By Ih. 9m. 
the same night (central meridian 291°'5) the North Temperate Belt, seen 
earlier as fairly broad, had by degrees become narrower and in about lon- 
gitude 295° another belt began to the south of the old one. Later, this new 
belt was by far the more conspicuous of the two, the more northern belt 
having dwindled down to a narrow line. 

The drawing made July 17th, at 21h. 46m., shows the North Temperate 
Belt to be partially, but not quite, blotted out between longitudes 239° and 
251°, the same appearance being observed also on the North Equatorial 
Belt, as if both belt« were affected by one and the same cause. 

The North Equatorial Belt. — This belt showed frequent changes of 
form. The drawings of May 15th show a succession of short dark belts along 
its southern edge, with two small dark markings separated entirely from 
the belt, though evidently physically connected with it. The second of 
these small dark markings fitted into a large hollow or bay in the southern 
edge of the belt, similar to the Great Hollow formerly visible in the South 
Equatorial Belt to north of the Great Red Spot, though not so large. This 
" hollow " proved to be a fairly stable feature, being seen again on June 23rd, 
at 22h. 46m.., June 25th, at 33h. 34m., and July 2nd, at 23h. 34m. On the 
last-mentioned date the " hollow " preceded its former position by some 
60° of longitude, and may have been not the same feature but a new develop- 
ment, as the belt had been undergoing great changes of form. 

On June 25th, at 22h. 44m., a small white cloud-streak was noticed, pro- 
jecting into the southern part of the belt in about longitude 225°. When 
this part of the planet was again seen, on July 2nd, at 23h. 31m., the streak 
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had elongated itself in a remarkable maimer, having then the appearance 
of a long white streak with two spots threaded on it. 

The appearance of the belt on July Srd, from longitude 300° to 80°, waa 
most remaikable. It waa extremely difficult that night to make satisfactory 
drawings, as the definition was variable and the true forms of the markings 
hard to make out, but the chart shows fairly well how the belt appeared, 
and it is corroborated to some extent by a drawing by Prof. Keeler in vol. ii. 
of the Publications of the Astronomical Society of the Pacific, No. 11. 

On July 10th, at 2h.llm., another curious feature was observed, in the 
dark narrow bent belt projecting from the southern edge of the North Equa- 
torial Belt in about longitude 300°, the markings at this part of the planet 
having changed entirely in appearance during the seven days that had elapsed 
since the drawing of July 3rd was made. 

On July 17th, at 21h. 46m., the belt appeared partially blotted out between 
longitudes 243° and 253°, as was noted in the Remarks on the North Tem- 
perate Belt, which was included in the partial obscuration. 

A small but brilliant white spot waa observed on July 3l8t, at 2Ih. 55m., 
at the following end of a short dark belt on the southern edge of the North 
Equatorial Belt, in about longitude 218°. 

On September lat, at 22h. 51m. (central meridian 15'^0), the belt appeared 
split up into various forms, but in increased longitude, at Oh. 50m., on the 
2nd (central meridian 86° -9), it became a broad even belt, devoid of detail 
except for a small dark smudge on its northern edge near the central meridian. 

The Bbioht Equatorial Zone. — This zone generally presented a fair 
amount of detail, but there was nothing requiring special mention, except 
perhaps the broad mass of shading rising from the central part« of the South 
Equatorial Belt on July 17th, at 22h. 36m., between longitudes 281° and 293°. 

The Sooth Equatorial Belt. — This belt, like its northern colleague, 
underwent frequent changes of form, and showed a good amount of detail. 

On May 16th, in longitude 323°, a curious little dark spot was observed 
rising from a hollow part of the belt, where the latter had thinned down to 
a narrow streak. It was connected with shading on the Bright Equatorial 
Zone. The same night, at 4h. 26m., the belt was seen cut across, but not 
perpendicularly, by a straight and narrow white streak, which cut the northern 
edge of the belt in about longitude 31°, and the southern edge in about lon- 
gitude 39°. To east of the whit« streak the belt was much fainter than to 
west of it. 

On July 3rd the belt presented rather an unusual appearance in the region 
preceding the Great Red Spot, as did also the North Equatorial Belt in the 
same longitudes [see chart]. 

The Great Red Spot. — This marking was seen on seven occasions and 
had its usual aspect of a ring filled with lighter shading. 

The chart for May lith does not represent its shape properly. It w»b 
noted that night as appearing much flatter than usual, as if the north and 
south edges had been squeezed together, and is so shown on the original 
drawing, the ends being shaped more squarely than usual. The Spot was 
then quite isolated from other markii^s, as was the ease also on Miy 16th. 

On June 24th the spot appeared to be connected with a faint narrow belt 
to the eastward, which curved northwards to meet the following end of the 
Spot. On July 3rd it was again seen connected with a belt following it, but 
this time the belt appeared to run parallel to the Equator and to join with 
the southern edge of the Red Spot, This edge appeared considerably darker 
than the rest of the ring, of the same depth of shade, in fact, as the belt joining 
with it. On July 15th the same appearance was noted, but the belt joining 
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with the Spot was a very short one aad came to an end in about longitude 
22°, though after a gap of only about 6° another belt took ita place in nearly 
the same latitude. The same thing was seen again two nighta later, July 
18th, the Great Red Spot being then shown as very faint. 

On September 1st, at 32h. 51m., the Spot appeared completely isolated 
again. 

The South Temperate and Polar Reqions. — These parts of the planet 
showed rather more detail than is usually the case. Perhaps the most remark- 
abl* feature was the appearance of an isolated dark spot, similar to those 
seen in 1884 and 1886. It was first seen this year on May 15th, when it was 
drawn as a fair-sized spot, roughly oval in shape, almost touching the northern 
edge of the South Temperate Shading. The position of the spot on two 
drawings made at Ih. 56m. and 2h, 46m., respectively, shows a difference 
of about 11° of longitude, and for the chart a mean of these two positions 
has been adopted and the spot shown in longitude 166°. As 'n 1884 and 
1886, the belts on either side of the spot came to an end a little way from it, 
but both the spot and the belts on either side were much darker and rather 
lai^er than in the previous years. The belts, this year, appeared joined on 
to the shading to the south. 

On June 24th the spot was again visible, and on June 25th, at Oh. 24m., 
it was seen on the central meridian (longitude 141°-2). It was noticed again 
on August 2lBt and September 2nd. On August 21st the belt preceding 
the spot had lost its distinctive shade and had become a part of the South 
Temperate Shading, and on September 2nd the following belt had also lost 
much of its intensity, though it was still darker than the shading to the 
south. 

On June 24th, at 6h. 12m., a remarkable hollow ring was seen near the 
central meridian {201°-1). The ring was oval in shape, with pointed ends, 
and was joined on at each end to a belt continued to the planet's limb. South 
of this oval ring the edge of the broad South Temperate Shading dipped 
southwards, the white zone separating the shading from the ring and belts 
being of uniform width all along. The ring was seen again on July 2nd, 
when its fdlowing end was near the central meridian at 22h. 39m. (longitude 
200°-8). This time the ring was obliquely situated, instead of having its 
major axis parallel to the Equator, and the north and south sides of the ring 
were much fainter than the preceding and follomng ends. A considerable 
space intervened between the ring and the shading to the south, and no 
southward dip of the northern edge of the shading was observed. This 
part of the planet was seen again on July 31st, at 21h, 55m. (central meridian 
214"-0), but the ring was not noticed. It would have been near to the pre- 
ceding limb of the planet. 

A white spot was observed on July 18th, at 22h. 20m,, at about mid-transit, 
or in longitude 75°-l. It was wholly immersed in the South Temperate 
Shading, and was connected with arched white spaces which reached to the 
ftreaeding limb. The spot, however, was much brighter than the other white 
spaces. 

The South Polar Cap was in most cases separated from the South Temperate 
Shading by a bright zone of moderate width. 



REMARKS, 1891. 
In 1891 the observations were more systematically taken, spots being 
timed in their transits over the central meridian and a few latitude measure- 
ments made. Owing, however, to illness of the observer and also to con- 
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tinned bad definition, the observations extend over a ebort period only, from 
August 5th to October IStb, with one additional sketch taken on December 
2nd. 

FoTty-Biz drawings of the whole disc were made, and one drawing on 
September 30tb showing South Temperate and Polar Regions only, making 
47 m all. They were thus apportioned :- — August 5tb, six drawings ; August 
24th, one, unfinished owing to cloud ; August 28th, three ; September 5th, 
one ; September Sth-lOtb, eight ; September 15th-16th, three ; Ssptember 
18th, one ; September 19th-20tb, three ; September 21at, one, not quite 
finished owing to clouds ; September 25th, one ; September 27th, three ; 
September 29th-30th, two, and one showii^ only part of the disc ; October 
7th-8th, six ; October 9th, one ; October 14th, two ; October 17th-18th, 
three ; and December 1st, one. 

During 1891 the atmospheric conditions at Adelaide were very unfavorable 
for planetary work, and on this account observations were not taken on so 
many nights as might otherwise have been the case. Also, no night occurred 
on which observations could be continued far into the small hours of the 
morning. Either clouds would interfere or a south-easterly breeze would 
spring up and render the definition too bad lor detail to be properly seen and 
delineated. 

The planet at this app:trition showed a great paucity of detail in the Equa- 
torial Regions, and especially was this the case with the Blight Equatorial 
Zone, which was very free from markings. The North Temperate Belt 
No. 3 (adopting the numbers given by Mr. Stanley Williams in the Monthly 
Notices of the R.A.S. for April, 1891) was rendered remarkable by an out- 
burst of small black, or very dark, spots upon it, while the South Temperate 
No. 6 was noticeable for the presence of two short dark belts, one of which was 
the darkest marking on the planet. 

North Polar and Tempkbate Reoiohs. — The North Polar Cap was 
usually fairly distinct. On August 6th two oval dark markings were seen 
at the southern e^e of the cap in longitudes 105°-121'' and 130''-142'', and 
in about longitude 32° a narrow dark belt, which had its commencement 
about 40° further west, joined the Polar Shading, forming its southern edge 
as far as longitude 58°, where it ceased to be visible as a distinctive belt. 
The same short belt joining with the North Polar Shading was seen again 
on September 10th, September 19th, and September 29th. 

On August 28th and October 14th, a short dark belt was seen lying along 
the southern ec^e of the North Polar Cap, as has been noticed on former 
occasions. 

A narrow white zone divided the Polar Shading into north and south 
portions on September 18th, September 21st, September 25th, October 9th, 
October 14th, and October 18th. 

The North Temperate Belt No, 3 was double for part of its length, and 
at times there were three narrow belts visible south of the Polar Cap. 

On August 28th the belt was split in two between longitudes 195° and 
264 , and this feature was seen again on several occasions, answering to a 
similar duplication of the North Equatorial Belt in about the same longitudes. 
The belt on August 28th again became forked in longitude 315°, the northern 
branch having on it three round dusky spots, which were seen again on Ssp- 
tftmber 21st, October 7th-8th, and October 17th, though on these occasions 
the belt on which the spots were carried appeared to have no connection 
with Belt 3, but to be a distinct Belt (2) by itself. These spots had a con- 
siderable proper motion with reference to the Great Red Spot, and their 
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movement was the more noticeable from the circumatance of their paasin^ 
along north of the double part of Belt 3 and touching the northern component 
of that belt at its highest point. 

On September 9th, at 23h. 3m. (central meridian 332'-2) Belt 3, from the 
preceding limb to near the central meridian, was fairly broad and presented 
an uneven mottled appearance, with edges slightly wavy. In about lon- 
gitude 323° the mottled appearance came suddenly to an end and the belt 
wa« continued as a narrower and fainter band with straight parallel edges. 
In the midst of this latter part, in longitude 329°-7, was a round dark spot, 
differing from the black spot) mentioned in the next paragraph in that it 
was not on the southern edge of the belt but was centrally placed, reaching 
from edge to edge, and was only of the same depth of shade as the darker 
part of the belt. 

The most important feature in connection with Belt 3 In 1891 was the 
appearance of numerous black or very dark spots, very small in size, situat«d 
on its southern edge and usually projecting into the bright zone to the south. 
In appearance the spots were very minute, but they appeared to increase 
in size as time went on, though perhaps diminishing in depth of shade. The 
first night they were seen (August 5th) they were described as being absolutely 
black, but after that they were .generally seen of a dark reddish-brown color, 
and were usually invisible or glimpsed only with dif&culty when the definition 
was at all bad. 

The following tables give the Transits of Spots on Belts 2 and 3 over the 
central meridian of the disc, observed at A^laide, with the corresponding 
Jovian longitudes. The spots can easily be identified on the charts : — 

Sjmts on Niyrth Temperate Belt No. 2. 



O.H.T. of Ceotnl 



ftouod dusky Hpot 

Mora eastern of two dusky spots 

Faint spot, judged to be in tume lotigituiie aa a spot 

on Belt 3 

Preceding end oj eti£teni portion of belt, or foUowina 

end of gap in belt 

Hinute black spot 

Minute black strpak 

Small spot, hardly bo black aa (he others 

A spot among several, the third from the west . . 
Small spot 

Small spot, observation very doubtful 

Isolated spot, not very dark, of name breadth as 
Belt 3 

Small dark spots, projectinfi: from f>outhem edge of 
Belt 3 into the brit^ht zone to the south. The 
spot in longitude 163° was not observed at 
central transit hut at 4h. 21m. it was estim- 
ated to have psHsed the central meridian 2m. 
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Spots on North Temperate Belt, No. 2 — continued. 



O.M.T. of Oatnl 



Small epotE, which, the definitum being variable, 
Btaod out quiU' plainly at momentA of best 
viBion, but are quite invinible at other times 

Small Bpot 

Spot very faint, but diBtinctt]' visible at momenta 

of good deliiiition 

Small spot 

Spot, estimated at 22h. 30m. to have pawed the 
central meridian about 3m. earlier 

A spot so small aa the majoritj and projecting 
largely into the bright zone to the south .... 
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Faint spot ; definition not good 
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Other spots were aeen, bnt their transits not timed, so that their longitudes 
can only be taken out appTOziiuat«ly from the drawings. 

On August 5th, in addition to those given in the foregoing taUes, a minute 
black spot was seen in longitude 134°. and a minute black streak in longitude 
140°. 

On August 8th the spots were not black, but dark red-brown dots or small 
aplashee on the lighter background of the belt. 

On August 24th the spots were not shown on the drawing, as cloud inter- 
fered before the sketch was finished. 

On August 28th additional spots were seen in longitudes 344°, 365°, and 
16°. 

On September 5th very minute spots, glimpsed only at moments, were 
seen in longitudes 344°, 4°, 10°, and 22°, 

On September 10th additional spots were seen in longitudes 245° and 
266°; September 15th-16th, longitudes 100° and 110°; September 18th, 
longitudes 143°, 163°, 187°, 212°, and 232° ; September 20th, 66°, 100°, 
112°, and 129°. 

On September 21st, at Oh. 41m., dark streaks and spot« were seen on the 
southern edge of Belt 3, but their positions could not be recorded on account 
of cloud putting an end to observation. 

On September 25th, at 22h. 30m., spots were seen, but their positions could 
not be fixed owing to inferior definition. 

On September 27th additional spots were seen in longitudes 47°, 66°, 83°, 
and 116°; on September 30th, in longitude 6° ; and on October 7th-8th, in 
loi^itudes 214°, 353°, and 1°. 

On October 14th, at 22h. 42m., two fairly large spots were seen close to 
the foUowin^ limb of the planet, projectii^ largely into the bright zone to 
the south. Their approximat* poaitiona were longitudes 221° and 241°. 
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On October 16th an additional spot waa seen in longitude 213°. and on 
October 17th spots were seen in longitudes 266° and 34°. 

On October 4th, at 22h. Im. (central meridian 93°-5), the North Tem- 
perate Belt 3 exhibited a slightly difierent appearance to that which it usually 
piesente. No drawing was made on account of the definition being very 
poor, though a few good glimpses were obtained at times. The following 
remarks were made that night with reference to this belt :— " About halfway 
from the central meridian to the preceding limb is a dark spot — rather larger 
than those seen here lately — on a background of light shading, FoUounng 
this is a narrow line which appears to form the southern edge of the belt, 
but which comes to an end a little way following the aforesaid spot. The 
line is darkest at its end, but along the whole of its length it is darker than 
the interior parts of the belt. The northern edge of the belt also is fairly 
dark, so that from the following limb to near the dark spot the belt appears 
as one with dark edges fading ofi towards the central line. Preceding the 
end of the above-mentioned dark line the southern edge of the belt is faint 
and delicate." 

The North Equatorial Belt. — This belt was characterised in 1891 by 
an intense depth of shade at part of its course, being, with one exception, 
the darkest marking on the planet. There appeared to be two distinct layers 
of matter forming the belt, a dark narrow belt, having sometimes a metallic 
lustre, being superposed upon a broader and more lightly shaded belt. The 
dark narrow belt was generally straight and of uniform width, and was fre- 
quently observed to come to an abrupt and sometimes pointed end inside 
the more lightly shaded part, the northern edge of which was very irregular 
in contour. 

At one part of its course, between longitudes 210° and 280° (roughly 
speaking), the belt appeared double, a narrow and rather faint offshoot 
separating itself from the belt and joining again with it a little further on, 
there being a simUar duplication of the North Temperate Belt 3 in about 
the same longitudes. The northern oomponent of the North Equatorial 
Belt had on it two dark oval spots, which were rather conspicuous objects. 
On December 1st, the last night on which observations were taken here, 
these spots should have been in view, but they were not seen, and the narrow 
faintly-shaded belt they were on had dwindled down to little more than a 
fine hne, nor did it show signs of joining again with the dark oomponent to 
the south. The definition, however, was variable and not good. A list of 
observed central transits of these two spots is given at the end of the remarks 
on this belt. 

On October 18th the belt appeared broken in two, the parts being separated 
by a gap reaching from longitude 7° to 16°, bridged across by a fine straight 
line in about the middle latitude of the belt. From the northern edge of 
the western part of the belt, just where the gap commenced, a fine and faint 
streak arose, ascending northwards for a little way and then turning abruptly 
to the east and coming to an end in the same loi^itude as that in which 
the belt recommenced, The eastern portion of the belt also had an oSshoot, 
but this was on its southern edge, and was simply a faint line which diverged 
a little from the belt itself and came to an end where the belt did, just at 
the following end of the gap. 

The dark spot shown on the drawing of August 24th as being in the middle 
of the belt in longitude 15° was suspected at moments of clearest vision to 
be the end of a narrow dark belt lying along the central line of the North 
Equatorial Belt, but the observation was Interrupted and put a stop to by 
clouds. 
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Od August 28tli in longitude 290°-6 a small daik spot was seen on tlie 
eouthem edge of the belt, connected by a zigzag bridge of shading with a 
somewhat similar spot on the South Equatorial Belt. 

On some occasions small tufta of shading were observed starting oS from 
the belt both to north and south, as if its edges were becoming unravelled, 
as for instance on September 10th, September 15tb-16th, September 18th, 
September 27th, and October 17th-18th. 

The small narrow break in the southern edge of the belt on September 
27th, in longitude lI2°-8, was thought at a first glance to be a small white 
spot, but a careful scrutiny showed that it had rather the appearance of a 
break in the belt itself, as if the latt«r had been burst through at that place 
and the torn edges had been slightly bent southwards. It U noteworthy 
also that the dark line running along the middle parts of the belt was here 
curved slightly to the north, skirting the edge of the small white space as il 
forced out of position by it. 

The following tables give a list of the central meridian passages of the 
two dark spots on the northern component of the belt, and also of miscel- 
laneous markings observed on the belt. The markings can easily be iden- 
tified by means of the charts : — 
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Central Tramitt of Miscellaneous Markings on North BqwUorwd Se2f. 
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The Bright Equatobial Zone. — ^Ttis zone was very free from markings, 
and those that were present appenred faint and indistinct. The zigzag line 
of shading seen on August 28tb, connecting a spot on the Noith Equatorial 
Belt in longitude 290°-6 with one on the South Equatorial Belt in longitude 
277''-3, should be noticed, and also the apparent outruah of matter north- 
wards fiom a small dark marking connected with the South Equatorial 
Belt on September 10th. 

A aemi-circular white spot was seen on this zone on October 17th-18th, 
resting against the southern edge of the North Equatorial Belt, which appeared 
to cut it off sharply, as if the belt was at a higher level than the white spot. 
The spot transited the central meridian of the disc at 23h, 36m., on the 17th, 
answering to a longitude of 304° '7. 

Thk South Equatorial Belt. — This belt was more broken up than 
its northern colleague, but it did not show a great variety of detail. As 
usual, a common feature was the presence of short dark belts, either over- 
lying the more faintly shaded continuous belt or separated from it by narrow 
white spaces. 

The small curved dark markings adjoining the northern edge of the belt 
on Augost 5th and September 10th are rather unusual. 

Bound dark spots were seen immersed in the belt on August 28th, Sep- 
tember 19th, and October 7th-8th. The dark pear-shaped spot shown in 
the drawing for October 17th-18th, in longitude 313°-7, was very conspicuous, 
and extended both north and south from the belt, which there became very 
narrow. The general appearance of the belt on that night was rather unusual, 
not only with regard to its contour but also the sudden transitions from 
darker to lighter shades. 

The following table gives the observed central transits of miscellaneous 
markings on the South Equatorial Belt in 1891. The markings can easily 
be identified by means of the charts : — 

Central Tramita of MisixUanetma Markings on South Eqwitoritd Bdt. 



O.M.T. of Cwlml 



Angle of Hhoulder on nouthem edge, foUeining the 
Great Red Spot 

Prtading end of short cuired belt Bdjoining 

northern edge 

FottowiTtg end of dark belt on northern edge 

Thiekest part of daik belt next foUounng the above 

Festoon-pillar 

Dai^ ronodiBh apot 

Small conical piliat of shading limng froin northeni 

edge 

FoUoviing end of the second of two Bmall curved 

DWrkingB adjoining northern edge 

Faint line of shading riaing from northeni edge . 

The moie eaetern of two oonepicuoua projectiooB 

from northern edge 

FoUowing end of northern dark portion of belt . . . 

Preceding end of daik belt ^Mnnng the above 

Preceding end of daik belt on follotaing Bide of gap 

in northern component 



July 21 
Sept. 5 



Sept. 10 2 36 
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Central Traruiiii of MitcellanfOM Mtrkinijt o» South Sjiuilcrial Bill. — continued. 



Hi..!.:!.),. 


G.M.T. rf Cntral 


Com- 


Wdght 


Middle of sweUing at foOowing end of ahort dark 

belt lying along northern edge 

Preceding end of i-hort dark belt follou>in9 the above 
Short pUUr of shading liaini; from northern edge. . 

Preceding end of «hort dark belt on northern rAfc. 
Following end of short dark belt on northern edge. 
Dark swelUng on northern edge 


1891. 

d. h m. 

Sept. 26 22 7 
■■ 2.-. 22 30 
■■ 27 21 25 
•■ 27 21 67 
" 29 21 23 
" 29 22 2 
■■ 29 22 38 

Oct. 7 21 44 
'• 7 23 13 
" 7 23 46 

•■ 14 21 45 
■■ 14 23 5 

" 17 23 51 


1943 
198-2 
99-6 

118.9 
39-0 
62-6 
S4'3 
174-2 
191-7 
247-3 

146-8 
195-1 

3137 








Round dark Rpot inaide northern component 

Festoon -piUar rising from protuberance on northern 




Fotiovring end of dark belt along northern edge . . . 
Dark pear-shaped spot, projecting both to north 









The Great Red Spot. — The Great Red Spot was seen on 11 nighte, and 
was very plainly visible. It UBUally presented the appearance of a rii^, 
but on three nights (September 19th, October 8th, and October 18th), the 
edge was no darker than the interior- Appended are the remaiks made 
on each night when the Spot was seen ; — 

1891, July 21st, 3h. — " The Great Ked Spot appeared of a peculiar shape, 
both at mid-transit and afterwards, as well as could be seen with bad defini 
tion." (A rongh sketch was made, showing the Spot's southern edge bent 
in, as shown also in the drawing of 1888, June 15th. A narrow, belt is shown 
joining with the southern edge of the Spot, following its contour, and con 
tinuing straight on after leaving the Spot's south -following edge. The 
definition was too bad for a complete drawing to be made.) 

1891, August 5th, Oh. 41m. — " The Great Red Spot is in view, and appears 
of a decided pink color. It appears to be joined at its fdlotcing end to a belt 
in about the same latitude as the southern edge of the Spot." 

1891, August 19tli, Ih. 16ni.— " Great Bed Spot in view, but the planet 
can only be glimpsed for a few seconds together, owing to clouds. There 
is a round white spot touching the southern edge of the Great Red Spot, 
about midway along it, and this appears to cause the south boundary of the 
latter to be curved inwards, but this may have been only an efieot of contrast, 
the planet only being visible occasionally, and the definition not being good 
enough to permit of any certainty about it. The Great Red Spot has a 
distinct ring appearance, the edge all round being darker than the interior, 
and the southern edge is also plainly darker than the northern edge." 

1891, August 24th, Ih. 16m. — " Whenever the planet was free from cloud, 
attention was specially directed to the Great Red Spot. At a first glance 
the Spot appeared as noted on August 19th, there being a round white spot 
juat south of it, at the middle of its southern edge, but at moments of best 
vision it appeared as shown in sketoh [see chart], the Red Spot having its 
outline the same as usual, while the bent-in appearance is really owing to the 
dark belt following the Spot being bent northwards so as to curve round 
the white spot. Whether the dark belt joined the Red Spot could not be 
determined, the planet only being free from clond for a few moments at any 
one time, but it was suspected once or twice that there was a very narrow 
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vhit« streak sepaiating the belt from the Bed Spot, all along the southern edge 
of the latter." 

1891, August 28th, 3h. 9m.—" The Great Red Spot, neai the following limb, 
was described as ' having a decided pinkish tinge'." 

1891, September 6th, Oh. 35m.—" The Great Red Spot is near the central 
meridian, and appears somewhat more elongated than usuaL At times 
there appears to be a brilhant white spot south of the preceding end of the 
Great Red Spot, but the brilliancy is evidently more or less an efiect of con- 
trast, the marking being resolved, when the definition is at its best, into a 
white cloud surrounded by darker shading, as shown in the drawii^ [see 
chart], the cloud losing then its brilliant aspect. It is very difficult to make 
out whether the dark belt following the Great Red Spot actually touches 
it or not. The general impression is, however, ttat it just touches but does 
not overlap the Spot. At times it is suspected that there is a narrow white 
tine dividing the Spot from the belt, but this cannot be made out with cer- 
tainty, and may have been due to fatigue of the eye." 

1891, September 9th, 23h. 51m.— "The dark belt following the Great 
Red Spot appears to join with [it. It rather gives one the impression that 
the Great Red Spot is at a higher level than the belt, and actually overlaps 
it, but this of course may be only an effect of the imagination." 

1891, September 19th, 21h. 40m.—" The Great Red Spot is well in view, 
but its outline appears indistinct, and it appears to have lost the ring appear- 
ance it usually presents." However, in the drawing made at 22h. 51m., 
the edge of the Spot is shown slightly darker than the interior. 

1891, September 29th, 21h. 8m.—" The Great Red Spot is very plain 
indeed to-night, and seems to be getting decidedly darker. It also seems 
to be rather larger than usual." 

1891, October 8th, 2h. 16m.—" With regard to the Great Red Spot, several 
things required to be noticed : — (o) Its color : this is to-night a decided pink, 
the contrast being very noticeable between the color of the Spot and that 
of the short dark belt joining on to its south- preceding side. (6) Its shape : 
apparently symmetrical, roughly oval, pointed at both ends, {c) It« shading 
and general appearance : no appearance of a ring, but the Spot fades off a 
little at the edges, which are somewhat lighter than the interior, otherwise 
it is of uniform shade all over, (d) Its relative height : though this of couiae 
is uncertain, still the Spot certainly presents an appearance as if it lay at a 
greater height than the belts which apparently join it on either side. In 
the first place the Spot is complete in itself, and its outline is not interfered 
with by the belts joining it, nor can they be seen overlying the Spot, nor 
yet through or underlying it. In the second place the belts on either side 
of tlie Spot are in the same line with one another and might, so far aa appear- 
ance goes, be parts of one and the same belt, though certainly the belt pre- 
ceding the Spot is very much darker than the one following it. Moreover 
the ends of these belts exactly fit the Spot, as if its edges cut the belts ofi." 

1891, October 18th, Ih. 4m.—" The Great Red Spot is now a httle way- 
past central transit, and its northern edge appears rather flatter than usual. 
It does not present the aspect of a ring to-night, but the fiMowing end is per- 
haps a very little darker than the rest of the Spot. The belts which meet 
tie Spot on either side are seen to-night to be pushed away to the south, 
being, both of them, almost tangential to the Spot's edge. Both belts appear 
somewhat curved, as if pushed away by the repellant power of the Great Red 
Spot. At moments it is suspected that the belts do not quite touch the Spot, 
but the unsteadiness of the definition prevents it being anything more than 
a suspicion." 
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The following table gives the central transits of the Great Red Spot ob- 
served in 1891 ; — 



Central Transtis of the Great Red Sjxit. 



P«tofSpi>t. 


O.H.T. otCratnl 




W 


Middle of spot 

Following end 


1891. 

d. h. m. 

Aug. 6 1 
'■ 5 24 
" 18 1 19 

Sept. S 69 
•■ 19 21 « 

Oct. e 2 16 
•■18 30 
" 18 ] 21 

D«;. 9 23 32 


362-7 
6-6 

346-5 
10-3 

343-2 


z 


FoUowing end 

Preceding end 


3 

2 






Folbwing end 

Preceding end 


81 4 
340-fi 1 



On Augost 24th, at Ih. 3m., the foUowiitg end of the Great Bed Spot was 
judged to have passed the central meridian only one minute before, or at 
Ih. 2m., anaweiing to a longitude of 8" -2. 

SotTTH Tehpbiute AND PoLAB BsQioNS. — These parts of the planet 
showed several interesting features. Two short dark belts in the latitude 
of Belt 6 were conspicuouB objects, and a few white spots were also seen. 

The first of the two short dark belts, in order of longitude, was the darkest 
marking on the planet, being darker even than the North Equatorial Belt, 
though on some occasions it was difhoult to say which of the two had the 
greater depth of shade. The belt extended over nearly W of longitude, and 
had straight parallel sides and straight cut ends also, so that, as seen here, 
it hardly seemed to merit the name of " elliptical spot " given to it by English 
observers. When viewed under the most favorable atmospheric conditions 
the belt appeared extremely narrow from north to south, and was very sharply 
defined, with no fading away at the edges. It was seen also to be just a little 
further to the south than the northern edge of Belt 6, and was bounded along 
its southern edge by a narrow white belt. On September 10th and Sep- 
tember 27th, a round white spot was seen at its south-preceding corner. 

The second of the short dark belts was situated a little west of the Great 
Bed Spot and, like the first one, was a httle further south than the northern 
edge of Belt 6. Although not nearly so dark as the first-mentioned belt, 
this one was always a conspicuous object and was considerably longer than 
the other. From August 28th to September 19th only one short belt 'inter- 
vened between this second dark belt and the Great Red Spot, but on October 
8th another belt had made its appearance, and when the dark belt was nearing 
the preceding limh there were three short belta ranged across the disc in this 
latitude, the Great Red Spot being on the following limb. 

On September 30th and subsequent occasions a short narrow dark belt 
was seen following the first of the above-mentioned belts. On October 
14th its preceding end orossed the central meridian at 21h. 45ni., and its 
following end at 22h. 22m., answering to longitudes of 146°'8 and 169°-1 
respective! V. 

A curious feature was observed on September 27th in the shape of a fair- 
sized oval spot, of a dusky shade, lying obliquely on the broad band of shading 
to the south of Belt 6, and almost touching the following end of the first 
of the short dark belts just mentioned. There appeared to be traces of 
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unotheF oval spot just faintly visible following the first one and joined oa to 
it, but lying parallel to the Equator and not obliquely situated. 

The first of these oval spots was seen again on September 30th, but it had 
altered in appearance and was then lying with its longer axis parallel to the 
belts. On October 15th it was seen again, fairly distinct, together with 
two small dark spots piecedii^ it, a similar dark spot being situated just 
inside the preceding end of the oval [see chart]. 

On October 18th when the Great Bed Spot was near the central parte of the 
disc, the two belts on either side (as noted iu the Remarks on the 6reat Bed 
Spot) were apparently thrust out of position, and bent so as to sidrt the 
southern edge of tlie Spot. The adjoining ends of the belt, south of the Spot, 
were very close together, and at moments of unfavorable definition it appeared 
as if there was a small white spot in that position, but at times of clearer 
vision the spot resolved it«elf into the white space separating the adjoining 
ends of the two belts. 

On August 28th a small dark spot was observed near the preceding limb, 
situated between Belt 6 and the shading to the south, reaching from one to 
the other. This was seen again on September 10th, when it transited the 
central meridian at 5h. 34m., answering to a longitude of 208''-5, and on 
several subsequent occasions. On October 14th it was found to have a com- 
panion spot, distant from itself 8° -4 of longitude. Oa December Ist, when 
this part of the planet was again favorably situated, neither of these spots 
was seen, but the definition was variable and not good. 

White spots were seen in South Temperate latitudes on seveiul occasions, 
and two of these spots appeared to be intimately associated with dark shading, 
which seemed either to owe its origin to the spot or to be an effect of the 
same cause that produced the spot. 

The drawing of September 29th should be noticed on account of the way 
in which Belt 6 curves southwards round the northern and eastern edges of 
a round white spot in longitude 46°, and for the way also, in which the South 
Polar Shading curves northwards from each aide to meet the same spot. 
A repetition of this feature may be found in the drawing for October 18th. 

On August 19th and 24th, a round white spot was seen touching the southern 
edge of the Great Bed Spot, at about the middle of it. 

The following table gives the observed Central Transits of the two short 
dark belts and other markings in South Temperate Latitudes in 1891. The 
markings can easily be identified by means of the charts : — 

Cmtral Transits of Short and Very Dark Beit. 
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Caaral TrantiU of Short Dark Beii Preceding the Oreal Bed iipU. 



O.U.T. ot CtBtnl 
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Following end j Aug. 26 

Precading end " 28 

Following end " 28 

Preceding end ■ Sept. 7 

Following end " 7 

Preceding end j "' 2(5 

Following end Oct. 8 
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Followii^ end l " IT 



31S-0 

283-3 
3202 
276-0 
306-D 

2S.1-4 



On October 8th, at Oh. Sm., the Short Dark Belt pTeceding the Oieat Bed 
Spot waa estimated to have passed the central meridian with its preceding 
end about four minuteB earlier, answering to a longitude of 259°. 



CefUrat Transitt of White Spots in South Temperate Regiotia. 
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On August 5th a white spot was estimated, shortly after passage, to have 
crossed the central meridian at Ih. 39m., answering to a longitude of 52°, 
and on September 29th, at 21h. 39m., u white spot was estimated as having 
crossed the central meridian four minutes previously, or at 21h. 35m., answer- 
ing to a longitude of 46° 



Central Transits oj Miacdianeous Spots in South Temperate Regions. 




Small dark Rpot on aouthem edge ot Belt 6 

Faint duakj spot, a little west of the abovi 
Short belt in latitude of Belt 6— 

Preceding end 

Following end 



■jLiOOi^lc 



The obseivation of central transit of the small dark Bpot on Boutliem edge of 
Belt 6 on September 16th eeems to be several minutes in error. The defi- 
nition was very variable, which may perhaps partly account for it. 

This same spot wag seen also on September 25th, when it was estimated 
at 22h. 47m. to have pas.sed the central meridian two minutes before, answering 
to a longitude of 207°, 

The following measures of Latitudes of the Belts were taken during 1891, 
but owing to the unfavorable atmospheric conditions and the erratic going 
of the driving clock, they are not so reliable as might otherwise have been the 
case. With regard to the disagreements between the individual measures 
it may be not«d that the l)elts did not always appear to run straight across 
the disc parallel to the Equator, but frequently appeared slightly tilted one 
way or the other, and the South Equatorial Belt was so irregular that measures 
of it at diSerent parts of its course could hardly be expected to agree well 
together. 
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REMARKS, 1892-93. 

Eight drawings were obtained on five nights during this apparition. 

The chief belts of the planet presented a much more regular appaarance 
than they had done of late years, and again the Bright Equatorial Zone 
was very free from markings. 

Thb North Polar and Tempbeatb Regions. — The North Polar Cap 
was generally rather indistinct, but this may have been partly due to the 
variable definition, which was not constantly good on any of the nights of 
observation. This was the more to be regretted, as the Polar Cap had on it 
some curious dark shadings on December the 18th and 20th, the forms of 
whicl', could not be made out with any certainty, though they appeared on 
the V hole as shown on the chart. 

On iJecember 20th there appeared to be a small dark isolated spot, having 
its following end in longitu^ 92''-9, situated near the southern edge of the 
Polar Cap and only prevented from forming a junction with it by the north- 
ward curve of the Cap's outhern boundary. The Polar Cap appeared, on 
the same evening, to join with the North Temperate Belt 3 at two points, 
in longitudes SC'-O and 79°, and near the points of junction the Cap was 
more darkly shaded [see charts]. 
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The North Temperate Belt was very dark along part of its course. On 
December 15th, at 22h, 27iii., it was described as " almost rivalling the North 
Equatorial Belt," and on December 19th, at Ih. 13m., it was found to be 
the darkest marking visible on the diBC, slightly darker than the North Equa- 
torial Belt. 

On December 18th, at 22h. 56m., the belt west of longitude 121°-8 was 
rather faint, but in that position a weil-defined dark belt commenced, taking 
the place of the fainter one and appearing to overlap it [see chart]. The 
fainter belt forked into two in about longitude 97°, but the northern branch 
only continued for a short distance, coming to an end in about longitude 130°. 
Id that longitude, but a little further to the north, another belt, faint and 
very narrow, commenced, running along parallel to Belt 3 and reaching from 
limb to bmb when the longitude of the central meridian was 200°-3. This 
forking of Belt 3 was noticed again on December 20th, at 23h. 40m. On 
this night there was a small triangular protuberance from the southern edge 
of the belt in longitude 69'''9, with a tiny black spot at its extremity. 

The North Equatorial Belt.— This belt was narrow and dark, and 
showed none of the structural detaUs noticed in former years. 

Three small dark spots were seen immersed in the belt on January 8th, 
at 22h. 26m., in approximate longitudes 337°, 35r, and 3°. The middle 
spot of the three was just inside the northern edge of the belt, while the 
other two were on the belt's southern edge [see chart]. 

The Bright Bquatokial Zone. — This zone was very free from mirkinga, 
only a few scattered whispa of shading projecting into it from th; South 
Equatoria! Belt. 

The Sooth Equatorial Belt, — This belt also showed very little struc- 
tural detail. On December 19th, at Ih. 13m., a round dark spot, terminating 
a portion of the northern component of the belt, was seen at mid-transit, 
answering to a longitude of 200''-3. 

The Okeat Red Spot. — This Spot was seen on three occasions, December 
15th, December 20th, and January 8th, and the following remarks were 
made concerning it : — 

December 15th, 22h. 27m.—" The folUmng end of the Great Red Spot is 
on the central meridian, answering to a longitude of 7'''0, while its preceding 
end can scarcely be seen at all. The Spot is very taint, though its fiAlowing 
end, which is sharply pointed, is fairly distinct, A narrow cUrk belt meets 
with the Spot along the southern edge of the latter, the belt being bent to the 
south and following the contour of the Spot till it leaves the latter in the 
same latitude that it joined with it. The portion touching the Spot is darker 
than the rest ; indeed, it is not at all certain that this darker portion is not 
a shading belonging to the Spot itself and overlying the belt," 

December 20th, 22h. 45m. — " The joUowing end of the Great Red Spot 
is visible close to the preceding hmb, and a little earlier in the evening it 
was fairly distinct." 

January 8th, 22h. 26m. — " The Great Red Spot is visible, but its preceding 
end can scarcely be seen, though it is thought at times that the complete 
oval can be made out. The southern edge of the Spot seema to be mixed 
up with the South Temperate Belt No. 6, which is there darker than usual," 

The South Temperate and Polar Rboions.— There was very little 
detail visible in these regions, the most notable features being some oval 
white spots seen on December 18th, December 20th, and January 8th. Those 
observed on December 18th were rather larger than the usual spots seen in 
these latitudes, but the spot seen on January 8th was very small and indistinct. 

The South Polar Cap was generally fairly plain, but on December 16th, 
at 22h. 27m.. it was noted to be faint. 
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The following observationa of transits of markings over the central meridian 
of the disc were taken during 1892-93. The markings can easily be identified 
by means of the charts : — 



North Tbmpbratb Bblt No. 3 — 

Pieoeding end of narrow dark belt 

Small trian^ar [jrotubersnce on northern edge . . 

Small black Hpot on southern edge 

Isolated dark spot to north of Belt 3 ; thickest part 
at folhwing end of spot 



North Equatorial Bblt-^- 

Angle on northern edge, at junction 

apparently different belt? 



SOCI'H EQUATORIAL SxLT — 

Projection on northern edge 

Bound dark spot on northern mlgp 

Angle of shoulder on southern edge, lolloirijig the 

Creat Red Spot 

Angle of shoulder on BOuthern edge, foBoaing the 

Great Bead Spot 





S 





6 


217-3 




5 
19 




1 


1 

13 


2U-3 

200-3 




16 


22 


34 


11-2 


Jan. 


8 


32 


35 


17-3 



The Gnf 






Dee. 15 22 27 

Jan. 8 22 2(1 



South Tbmpbratb Bblt— 

Whitfl spot, middle one of three 

Whit* spot, moat ea£t*rlj of three . . . 
Ova! whiM' apot 



>ec. 18 


?? 


37 


106-i 


" 18 


■fA 


« 




'■ 20 


22 


34 


44-6 


'■ 20 


23 


40 


84-4 



On December 20th, at 23h, 2m., a protuberance on the northern edge of 
the South Equatorial Belt was estimated to have passed the central meridian 
two minutes before, or at 23h, Om., answering to a longitude of 60°. 

The following measures of latitudes of the belts were made on the 18th-19th 
of December, 1892, and the 9th January, 1893 :— 

Measures of Latitude of North Temperate Belt No. 3. 



Measures of Latitude of North Eguatorial Belt. 

«> j - I + -08 I + 480 I -f a-71 I + 7-01 

"•I - I -09 ' + 4 M ' + SB4 I + 7.49 

Measures of Latitude of South Equatorial Belt. 

Northed — "" 
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REMARKS, 1893. 

At the apparition of 1893-94 only eight drawings were taken on three nights. 

The main belts showed more cUtail than during the last opposition, but 
the amount was still very small, and the Bright Equatorial Zone was again 
very free from markings. 

The North Polar Cap was generally very faint, but the North Tem- 
perate Belt 3 was the darkest marking on the disc. On all ol the three nights 
of observation it was perfectly uniform and straight, with parallel edges. 

The North Eqcatoeial Belt was difficult to make out satisfactorily, 
the definition being very variable ea«h night. 

On October 24th, at 4h. 5m., it was described as having a peculiar cloud- 
like appearance, with nothing sharp and definite about it as about the other 
belts. 

Between this belt and the North Temperate Belt 3 a white spot was seen 
on December 8th, in longitude I79°-7, preceded by a dusky shading reaching 
from longitude 169°'4 to the Spot's western edge in longitude ]77°-2. The 
shading was seen again on December 11th, at Oh. 36m., but the white spot 
was not noticed. 



almost entirely free from markings, 
fairly broad and dark, but showed 



e white spots 



The Bright Equatobial Zone 

The South E^datobial Belt 
little detail. 

In South Tbmperatb Begion8 
24th, but not on the other two nights of observation. 

The South Polar Shadinq was fairly distinct. 

The following observations of the transits of markings over the central 

meridian of the disc were made during the 1893-94 apparition. The 

isily be identified by means of the charte :— 






North EQOATORiii. Belt — 

Preceding end of short dark bflt 

FolUncing end of short dark belt 

Preteding end of narrow dark belt 

F^iowing end of narrow dark band lying transversely 

across belt 

Preceding end of dusky shading north of belt 

White spot adjoining the above dusky shading— 

Preceding edge 

Middle 

Following edge 

SoiTTH Equatorial Belt— 

Preteding end of dark belt on northern edge 

Foihwing end of dark belt on northern edge 

Preceiling end of a »econd dark belt 

South Tempesate Belt No. 6 — 

White "pot 

While 'pot 

FoUnwing end at dark belt 

Preceding end of dark belt 

Following end of dark belt (doubtful) 



Dec. 10 23 24 



I84'6 
227-5 
232-3 



254-1 
271-0 
171-2 



On December 11th, at Oh, 14m., a semi-circular hollow in the northern 
edge of the South Equatorial Belt was estimated to have been centrally 
pUced three minutes earlier, answering to a longitude of 134°. 
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Note. — From the recorded times of transit of the Great Red Spot and 
other markings aciosa the central meridian of the disc the values given in 
Table A for the rotation periods in the corresponding latitudes of Jupiter 
have been obtained. The difEereitces in the values for the Great Red Spot 
may be due partly to the difficulty of getting an exact determination of the 
time of transit, and possibly also to actual changes on the surface of Jupiter. 

A good average value of the rotation period of the Great Red Spot during 
these years has also been obtained by measuring its position on the original 
diawings, some of which are not included in the charts prepared for publica- 
tion by Mr. Sells. As explained in the Introduction, one or two of the most 
distinctive features were first sketched in their proper position corresponding 
to some definite time of observation, and the remainder of the detail was then 
carefully drawn in true relative position. The distance of the centre of the 
Great Red Spot from the centre of the disc has therefore been measured, 
and a value of the rotation period derived, as shown in Tables B and C. 
G. F. D. 



Rotation Period of Jupiter calculated from observations of transits of the 
different markings across Central Meridian of disc. 



Year. 


Harkiiig. 


Dateeof 
Obaerration. 


No. of 
BotationB. 


Rotation 
Period. 


lgS4 


fSmall dusk; spot in about samel 


Manib2a 

to 
April 6 

HarohlS 
to 


r *^ 


h. m. s. 
e 66 7 


1S8S 


rSmaU duBky spot in Equatorial "l 


f ^* 


» 60 30 


lft86 


Gtedt Bad Spot (Following end} . i- 


FebniarjS 

to 

ApHlll 


I 162 


9 55 37 


isse 


rHoUow Ring (about some Latitude"! 


June 24 

to 
Julys 

August 28 

to 
October T 


r ^^ 


9 66 34 
apjwoi. 

9 66 2« 




Viist Dark Spot (about same LatiO 
tude north aa Red Spot Usoutbi _, 


y 89 


1S91 


Sfloonil Dark Spot in same Latitudel 
as above J 


Augustus 
October? 


I 99 


e 55 30 




Great Bed Spot (FoUowing end) \- 


Au^te 
Ootober 18 


\- 179 


9 69 38 


IS92-3 


{•■■•} 


December 15 
Januarys 


1 68 


9 55 49 
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TABLE B. 

Period of RoUUion of Jupiter calculated from 'measurements on the original 

drawings of the centre of the Great Red Spot from the Central Meridian of the 

disc, taking the first and last drawings of each set. 



DabBB of Drawings. 


No. ot 

Botations 


Rotation 
Period. 


Extreme Limit 

o( Error 
Probably Not 
Greater than 


1S8J}— February 16lh .... 
1886— May 3rd 


G.M.T. 
h. m. 
12 32-5'l 

38-6/ 


1,066 


h. m. 8. 
8 55 36-7 


± 1-8 


1886— May 3rd 





::i 


1,871 


9 86 43-0 


+ 1-0 




. 1 

.22 


::} 


1,073 


9 55 429 




1889— September Ut ... 


+ 1-8 


1889— September Igt ... 
1891— AogMt 6th 


.22 
. 




l,6fl7 


9 55 44-6 


± 11 


1881- Angiut 6th 

1893-January 8th 


. 
. 21 


46-5J 


1.264 


9 55 42-8 


+ 1-6 



Taking the whole series in one interval, 1885, February 16th, to 1893, 
January 8th (i.e., nearly nine years) we get for 6,970 rotations an average 
rotation of 9h. 55m. 42-4s. 

In order to eliminate aa far as possible the errors of individual drawings, 
values were also obtained by combining each drawing of one opposition 
with all the drawings in turn of the following opposition and taking the mean 
of the valuea so obtained. The results are shown in the following table, 
which gives, perhaps, the most accurate results for the periods sperifi d :-- 





TABLE C. 






Mean of ConAined Drawings. 




latemL 
1885-1886 . 




Mean Rotation 
Period. 

h. m. a. 
.. - 9 65 36-83 


















.. - 9 55 43-89 










Uean of the irtmle set 
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APPENDIX II. 

APPARENT BEEOES OF PEEDICTI0N8 IN NAUTICAL ALMANAC 
OF THE ECLIPSES OF JUPITER'S SATELLITES. 
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